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I. INTRODUCTION 

HAT has been chiefly contributory 

in recent years to the success of op- 

erations for intracranial tumors has 
been the tendency of those interested in the 
subject to concentrate upon the behaviour and 
traits of special tumors in special situations. 
This was hardly possible when these opera- 
tions were few and far between, but now that 
they are of daily occurrence it becomes in- 
creasingly evident that tumors of each par- 
ticular kind occupy favoured sites and evoke 
a similar and therefore recognizable set of 
symptoms. This being so, it becomes possible 
with some degree of assurance to foretell in a 
large percentage of cases what particular type 
of lesion will be encountered, what it will look 
like when brought to view, and what surgical 
procedure offers the best prospect not only of 
the immediate amelioration of symptoms, but, 
in an ever enlarging percentage of cases, of 
permanent cure. 

As an outcome of this change in attitude 
and with the growing conviction that the 
point of origin of tumors of different kinds is 
not purely accidental, it is no longer highly 
profitable to discuss the effects of brain 
tumors in general, to describe the symptom- 
atology of tumors in a given region irrespec- 
tive of their specific nature, or to deal with 
tumors of comparable histology irrespective 
of their location. 


For this reason, those of us who have been 
at this business longer than others begin to 
feel the obligation of handing on from time to 
time the results of our surgical experience 
with tumors of particular kinds in particular 
situations. This sort of information, however, 
is admittedly difficult to transmit, for though 
the general principles may be more or less the 
same, no two of these operations are precisely 
alike, and in the process of carrying out what 
at the best is a complicated and often haz- 
ardous procedure, unforeseen circumstances 
may arise which wholly modify its intended 
course. When to take great risks; when to 
withdraw in the face of unexpected difficul- 
ties; whether to force an attempted enuclea- 
tion of a pathologically favourable tumor to its 
completion with the prospect of an operative 
fatality, or to abandon the procedure short of 
completeness with the certainty that after 
months or years even greater risks may have 
to be faced at a subsequent session—all this 
takes surgical judgment which is a matter of 
long experience and which can scarcely be 
transmitted by the written word. 

Surgical judgment, indeed, is a more or less 
inspirational quality which is variable and 
elusive, all surgeons being conscious of having 
it in hand on some occasions, of losing it on 
others. It is a good deal like a game which 
even the best and most consistent player 
foozles for some unaccountable reason at 
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certain times. The surgery of brain tumors 
may be likened without being trivial to a 
form of major sport which is played against 
an invisible but utterly relentless antagonist 
quick to take advantage of every misplay and 
faulty move. And when the time comes to 
make public one’s score, it is done somewhat 
apologetically, but with the expectation that 
others may profit by it and with the assurance 
they will come to improve upon it. 

The gliomas in general. All this applies with 
particular force to the formidable tumors 
composed of the structural elements of the 
central nervous system, once looked upon as 
invariably malignant lesions with a hopeless 
prognosis. Operative interference was com- 
monly supposed to activate a tumor of this 
kind and for long the general tendency among 
surgeons was to leave a glioma, once exposed, 
respectfully alone. Nor was any encourage- 
ment to be had from the standpoint of the 
pathologist. There is no better contemporary 
description of the histological peculiarities of 
the gliomas as a class than the vivid though 
brief account written by W. T. Councilman 
in 1915 shortly after the opening of the Brig- 
ham Hospital and based on the 115 tumor 
specimens that had already passed through 
his hands (1). Not only did he find the lesions 
hopelessly infiltrative, but so great was their 
architectural and cytological variation from 
tumor to tumor—indeed in different parts of 
the same tumor—that any attempt at classi- 
fication, which would even serve a convenient 
purpose, was then looked upon as futile. And 
when as time passed it came to be appreciated 
that the gliomas represent something over 
forty per cent of all intracranial neoplasms, 
this was taken to mean that approximately 
half of the surgeon’s time, if given over to the 
treatment of lesions of this kind, would neces- 
sarily be devoted to the disheartening occu- 
pation of affording at best but temporary 
relief from tumors that were essentially in- 
operable. 

Thus, neither pathologist nor surgeon, act- 
ing independently, could feel anything but 
discouragement when confronted by new- 
growths whose behaviour and microscopic ap- 
pearance were so in accord with the tradition 
of high malignancy. However, as time went 
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on and cases were followed to their end, it 
became increasingly clear, from the unex- 
pected longevity shown by patients with veri- 
fied gliomas, that there must be a number of 
relatively benign varieties favourable for surgi- 
cal removal provided operative methods could 
be evolved for their exposure and enucleation. 
To bring some possible order out of this 
chaos, during the past several years, as may 
be known, my co-workers and I have been 
engaged in the attempt to classify the gliomas 
in our collection on the basis of their life his- 
tory and behaviour taken in conjunction with 
their histogenesis—a task in which Dr. Bailey 
played a highly important contributory rdle. 

Particular gliomas. Meanwhile, the gross 
appearance of these tumors as they are en- 
countered at the operating table with the 
details of the preferential surgical treatment 
that has been in course of development, has 
received but little emphasis. It is high time 
that these wants, for the several now well 
recognized types of glioma, should be more 
fully met. 

In an address a year ago before the Medical 
Society of Lund (2), a detailed account was 
given of our surgical experiences with what, 
from a therapeutic standpoint, are the most 
unpromising of all the gliomas—the medullo- 
blastomas. These highly malignant tumors 
which are particularly common in childhood, 
which in the majority of instances take 
their origin from the roof-plate of the fourth 
ventricle, and which tend to widespread 
transplantation through inoculation of the 
cerebro-spinal spaces, prove, in the present 
state of our knowledge, to be therapeutically 
the most baffling of all gliomas. In whatso- 
ever way they have been treated, whether by 
decompression alone or by radical extirpation 
combined with radiation, recurrence of symp 
toms from continuance and rapid spread of th: 
growth has been inevitable; and though tem 
porarily brilliant results have amply justifie: 
the labor spent upon them, the longest perio: 
of survival in any one case was five years 
Embarrassing as it was to prepare and publis! 
the report of the sixty-one examples of thes 
tumors in which the operative mortality ha 
been higher than for any other form of intra 
cranial neoplasm, it seemed necessary to do s 
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for the purpose of focusing attention upon 
them. We now know, at least, what we are 
dealing with and that is more than could be 
said of these tumors ten years ago. 

In the concluding paragraph of that ad- 
dress, I expressed the hope that some day the 
far more agreeable task might be undertaken 
of preparing a comparable survey of another 
group of gliomatous tumors that show a com- 
parable predilection for the same mid-cere- 
bellar region of childhood but have a far more 
favourable prognosis. I propose to take ad- 
vantage of the present opportunity to do so. 

Cerebellar astrocyiomas: early experiences. 
The tumors to which I refer belong to that 
nebulous group of lesions formerly spoken of 
as gliomatous cysts which now prove to have 
a neoplastic basis composed of highly differ- 
entiated neuroglial cells known as astrocytes. 
Step by step, we have come to learn enough of 
their histogenesis and behaviour to know how 
they should properly be treated, but it has 
been a slow and painful process like feeling 
one’s way in a fog. I see no better way of 
showing what obscurities once beset us than 
by describing my first experiences with the 
few cerebellar tumors operated upon between 
1908 and 1912 which now prove to have been 
of this type. They begin the series of seventy- 
six examples (cf. Table) which my associate, 
Dr. Eisenhardt, and I have taken the trouble, 
for the purpose of this report, histologically to 
restudy and reverify. 

As was inevitable, this temporary concen- 
tration upon tumors of a single type with the 
painstaking re-examination of all the tissues 
has proved to be highly informing. By giving 
us a much clearer mental picture of the his- 
tological architecture of the astrocytomas as 
a group than we previously were able to carry 
when from day to day and week to week we 
were examining gliomas of varied structure, 
behaviour and location, it has enabled us to 
correct a number of erroneous diagnoses that 
had crept into our previous lists. At the same 
time, and what is more important, it has 
forced us to conclude, as will be told, that the 
attempted separation, at least of the cere- 
bellar astrocytomas, into two types, proto- 
plasmic and fibrillary, may for all practical 
purposes be abandoned; for most of the tumors 





prove to be composed of both elements and 
their natural history is the same whether the 
lesion is predominantly fibrillary or predomi- 
nantly protoplasmic. 

One outcome of this critical revision of the 
tissues has been the discovery among our 
recorded cerebellar astrocytomas of three 
cystic tumors with an unquestionable haman- 
gioblastic basis, two of which had been over- 
looked when these particular lesions were 
recently made the subject of a detailed re- 
port (3). These blood-vessel tumors, all or 
most of which in years gone by received a 
pathological diagnosis of ‘‘angiomatous’”’ glio- 
mas, are commonly, perhaps invariably, cere- 
bellar lesions and have a life history closely 
resembling that of the cystic astrocytomas of 
the region. Partly for this reason, partly be- 
cause we had not as yet found how positively 
to distinguish them from the gliomas, partly 
because they are apt to produce a reactive 
gliosis in the adjacent nervous tissues, these 
three examples came to be erroneously classi- 
fied as fibrillary astrocytomas, and were never 
subsequently detected. As a matter of fact, 
the very case that would otherwise have 
served to lead off this present series now ap- 
pears to us to have been so misjudged. ‘The 
story follows: 


It was that of a young man named Milton Fer- 
guson, well known to a succession of my assistants, 
who when eight years of age was first operated upon 
in March of 1907 at the Johns Hopkins Hospital at 
which time no cerebellar lesion was detected. At a 
second operation in June, 1908, a cerebellar cyst 
(“‘degenerated glioma”’) was found and evacuated. 
Seven years later at the Brigham Hospital in July, 
1915, owing to recurrence of symptoms, the cyst was 
re-exposed and its wall thoroughly puckered by 
formalin fixation. A fourth operation (at other 
hands) was made in June, 1918, when a supposedly 
inoperable glioma was disclosed. A year later, in 
May, 1919, at a fifth operation, the cyst was found 
to be largely replaced by a tumor mass which was 
partly removed and diagnosed, interestingly enough, 
as “neuroglial granulation tissue.” A sixth opera- 
tion was called for six years later, in April, 1925, 
when a radical extirpation of the recurrent growth 
was undertaken and presumably because of a re- 
active gliosis it was mistaken for a fibrillary astro- 
cytoma. The patient though nearly blind at the 


time of the first operation is still living, well, and 
self-supporting, now twenty-three years later. This 
long survival period was entirely compatible with 
the behaviour of an astrocytoma but on further 
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study of the tissue this diagnosis appears to us to 
lie open to such doubt that we feel obliged reluc- 
tantly to exclude the case from our revised list. 


It is proper openly to face this apparent 
blunder for the reason that this particular case 
has crept into the literature of the gliomas and 
has been alluded to (its original Johns Hopkins 
Hospital Surgical Number 20433 serves to 
identify it) on a number of occasions—from 
the standpoint of the cyst (4), from the stand- 
point of calcification in slowly growing glio- 
mas (5), from the standpoint of cerebellar 
tumors in childhood (6), and as an example of 
a fibrillary astrocytoma (7). The admission of 
a probable diagnostic error in this case points 
its own lesson and at the same time gives the 
opportunity to call attention to the similarity 
in the life history of a cerebellar angioblas- 
toma and astrocytoma to which there will be 
occasion to return in considering the differen- 
tial diagnosis. 

In 1907 when this Ferguson boy first came 
under observation, brain cysts containing yel- 
low fluid were usually looked upon in accord- 
ance with the belief of Sir Victor Horsley as 
degenerated gliomas. That these xantho- 
chromic cysts were invariably associated with 
a mural tumor was unknown or was unappre- 
ciated, and the fact that the cyst encountered 
at the second operation would be found eight 
years later to have become largely replaced 
by a solid growth was wholly unforeseen. Em- 
phasis, in other words, was laid in those days 
on the cyst rather than on the tumor that 
gave origin to it, and because the accumulated 
fluid was presumably secreted by the cyst 
wall, it was something to be destroyed or re- 
moved if possible. This, therefore, was the 
customary procedure, as exemplified by the 
first two cases in the series as now revised: 


Case 1. A physician’s child under two years of 
age and supposedly rachitic had been under ob- 
servation off and on during the year 1908 for a 
rapidly progressive hydrocephalus which had de- 
veloped subsequent to a fall after an apparently 
normal first year of life. A series of combined 
ventricular and lumbar punctures led to the con- 
clusion that there must be a mechanical block at the 
foramen of Magendie. The child gradually became 
bedridden, spastic, subject to convulsive (cerebellar) 
seizures, and an exploratory operation was finally 
deemed necessary. 
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Accordingly, under ether anesthesia on April 29, 
1909, the exploration was made and a huge mid- 
cerebellar cyst was disclosed. An attempt was made 
to dissect out the cyst wall (Fig. 1) but this had to 
be abandoned short of completion owing to the 
depth to which the cavity extended. The child did 
not long survive the operation, and at autopsy the 
deeper residual part of the cyst (Figs. 2 and 3) was 
found to be partly lined by a “gliomatous” tumor 
which when restudied in 1923 was recognized as an 
astrocytoma and classified as protoplasmic. Though 
predominantly so it nevertheless contains many 
scattered fibrils. 


In the next case, in the process of extirpat- 
ing the cyst a nodular mural tumor was at the 
same time accidentally removed. This was 
looked upon at the time as a matter of second- 
ary interest rather than of primary impor- 
tance and the favourable outcome was long 
ascribed to the eradication of the secreting 
cyst wall. 


Case 2. Permanent cure of a gliomatous cerebellar 
cyst following a single operation at which a mural 
tumor-nodule was inadvertently removed in process of 
removing the cyst wall. Patient living and well after 
21 years. 

April 1, 1909. Admission of Edward P., a car- 
penter 26 years of age, referred by Dr. J. G. Hopkins 
of New York with the complaint chiefly of headaches 
and loss of vision. 

Anamnesis. For four years and perhaps longer, he 
had been having periodic headaches with blurring 
of vision and some slowly increasing unsteadiness in 
gait. He had been seen at the Johns Hopkins Dis- 
pensary in April, 1906, when a diagnosis of ‘‘nervous 
headaches”’ was made and he was fitted for glasses. 
In August, 1908, he began having periods of tem- 
porary amaurosis and his sight then failed rapidly. 
Eight weeks before admission an exploratory cra- 
niotomy with exposure of the left cerebral hemi- 
sphere with tapping and temporary drainage of the 
ventricle after disclosure of a hydrocephalus had 
been made in Brooklyn, New York. 

Examination showed a young man with an ad- 
vanced cerebellar syndrome and a small “riding” 
bone flap without decompression over the left side 
of the cranium. There was a choked disc of 7 
diopters with secondary atrophy. Vision was re- 
duced to light perception and the counting of fingers 
with occasional correctness. Some hypesthesia of 
the right face and tinnitus in the right ear suggested 
a probable tumor of the right cerebellar recess. 

Operation. April 14, 1909. Under ether the cus- 
tomary cerebellar exposure was made with bilateral 
flaps and removal of the posterior arch of the 
foramen magnum. A coincidental ventricular punc- 
ture was not yet a common practice and extra- 
cranial bleeding was difficult to control. On open- 
ing the dura the cerebellum extruded greatly and 
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marked foraminal herniation of the tonsils was 
present. Palpation revealed a soft area to the left 
of the midline. A needle was inserted and yellow, 
quickly clotting xanthochromic fluid was _ with- 
drawn. The effort, customary at the time, was then 
made to dissect out the cyst by brushing it away 
from the adjacent cerebellum. In this process a 
solid nodule of tumor the size of the terminal seg- 
ment of the thumb was unexpectedly encountered 
and removed with the deeper part of the cyst wall. 
A portion of the tumor nodule which was firm and 
“gritty”? was submitted to Dr. F. B. Mallory and 
termed a “‘psammomatous glioma” probably malig- 
nant in view of existent mitoses. 

Subsequent course. Following this operation the 
patient made a speedy recovery. His cerebellar 
symptoms rapidly subsided and though the choked 
discs were not quite flat at the time of his dismissal 
on May 11, they were fortunately receding with 
retention of light perception. The patient sub- 
sequently learned broom-making at a school for the 
blind and this occupation has enabled him to marry 
and support his two children. He is now 47 years 
of age and writes that he works at his trade cight 
hours a day. 

The fact that in the process of dissecting 
out this cyst a nodule of tumor was encount- 
ered and removed was regarded at the time 
as purely incidental. Indeed, when in 1923 
Dr. Paul Martin (4) made an end-result study 
of the various xanthochromic cysts of the 
nervous system, all of which at that time were 
supposedly gliomatous, the relation of the 
tumor removal to the long survival period in 
this case was scarcely suspected. 

When an experience such as this is now 
looked back upon, it seems that only stupid- 
ity could have so long delayed our better 
understanding of these lesions. Indeed, we 
did not hit upon the explanation of our many 
failures till fifteen years later, and then only 
because we began routinely to search for and 
to remove the mural tumors from all cysts 
largely to give us tissue for tumor classifi- 
cation. In partial extenuation, it must be 
recalled that the cases did not follow in se- 
quence and between them many experiences 
of other kinds relating to other tumors inter- 
vened to obliterate their memory and obscure 
their significance. What is more, we of course 
could not foresee what had been accomplished 
for this patient and the immediate result was 
no better than would have been brought 
about by the less hazardous procedure of 
merely evacuating the cyst. 
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Fig. 1. 
cyst wall spread over a ball of cotton to give its ap 
proximate size. 


(Case 1.) Photograph of portion of excised 


The third case in this early series was that 
of a child of six with an advanced cerebellar 
syndrome who was first operated upon in 
May, 1910, when a large xanthochromic cyst 
was merely tapped and evacuated. After a 
year’s relief from symptoms a second opera 
tion by another surgeon disclosed a large 
gliomatous tumor which was partly removed, 
and after another interval of two years an 
attempt at my own hands to make a more 
radical extirpation led to opening of the fourth 
ventricle with subsequent fatality from men- 
ingitis. 

The fourth case, which first came under 
observation in October, 1910, six months 
later than the preceding one, is as follows: 

A boy nine years of age, blind on admission, gave 
a history of unsteadiness for a period of at least five 
years. At operation a marked pressure cone was 
disclosed but no tumor, punctures of the hemispheres 
being negative. The decompression gave relief for 
over a year when headaches and vomiting returned 
and at a second operation in January, 1912,a large 
median cyst was encountered and its wall partly 
removed. Two years later he was brought to the 
Brigham Hospital bedridden and having a succession 
of critical Jacksonian seizures. The unmistakably 
advanced cerebellar syndrome was complicated by 
coexistent signs of spinal paralysis suggesting tumor 
implantation. A third operation was undertaken, 


January 16, 1914, when underlying a superficial 
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Fig. 2. 
hydrocephalus and the intact residual anterior portion of the cerebellar cyst 
(cf. Fig. 3). From the dorsal remnant of mural tumor indicated by the arrow 
a block has been cut out for histological verification. [Ref. p. 132.] 


cyst a large, firm, median tumor projecting through 
the foramen magnum was uncovered. The at- 
tempted piece-meal extirpation of the growth was 
abandoned owing to the patient’s condition. Death 
from respiratory failure soon followed and at post- 
mortem examination the remaining portion of the 
growth was found capped by a concealed cyst (Fig. 
4). There was a coincidental extensive syringo- 
myelia of the cord accounting for the spinal paraly- 
SIS. 

The tumor, recognized as a glioma, was carefully 
described at the time by W. T. Councilman. It was 
restudied by Bailey in 1923 who regarded it as an 
astrocytoma of protoplasmic type and it is so clas- 
sified in our monograph (3) though it contains many 
sparsely disposed fibrils. 


The next case, the fifth in this original 
series, owing to the unusual premonitory his- 
tory and prolonged interval of comparative 
relief following mere cyst evacuation merits 
reporting in some greater detail. 


following sudden respiratory failure. 


(Case 1.) Coronal section of the brain (3% nat. size) showing the marked 


Case 5. Emergency puncture of cerebellar cyst 
Removal of 
large mural nodule at operation 13 years later. Patient 
now symptom-free 32 years from probable onset of 
symptoms. 

October 22, 1911. Admission to the Johns Hopkins 
Hospital of Ora M., 17 years of age, referred by Dr. 
Charles E. Kahlke, of Chicago. 

Emergency operation. The patient on reaching the 
hospital late in the evening was found to be in a 
critical condition, complaining of intense headache, 
highly restless, with a choked disc advanced to the 
stage of secondary atrophy. The anamnesis, 
sketchily secured from his attendant, strongly sug- 
gested a cerebellar tumor, and recognizing the ur- 
gency of the case it was being worked up as rapidly 
as possible. That a critical condition of this sort 
could be tided over by the intravenous administra- 
tion of hypertonic salt solution was then unknown. 

On the afternoon of October 23, while the pre- 
liminary neurological examination was being checked 
in the ward, the patient became cyanosed, developed 
Cheyne-Stokes respiration, had an agonal, copious 
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movement of the bowels and stopped 
breathing. Artificial respiration was 
immediately and successfully instituted. 
Acting on the inspiration that he might 
conceivably have a cerebellar cyst, he 
was transported by stretcher to the 
unfortunately distant operating room 
which was hurriedly prepared. There, 
face down on the cerebellar table in a 
position favourable for artificial respira- 
tion by Schafer’s methods, after scant 
aseptic preparation a burr opening was 
made over the right cerebellar hemi- 
sphere and a needle introduced through 
the dura. A large xanthochromic cyst 
was struck, fluid spurting from the 
needle; spontaneous breathing was al- 
most immediately resumed and an hour 
later the patient was responding to 
questions. The period of respiratory 
cessation had been almost precisely 
three quarters of an hour. 

Anamnesis. This, as subsequently 
elicited in detail, served unquestionably 
to date the onset of symptoms from 
the spring of 1897 when at the age of 
four, after recovery from a prolonged attack of 
whooping cough, the boy was noticeably unsteady 
on his feet and during the remainder of the year had 
early morning attacks of occipital headache and 
vomiting. Associated with some of the more severe 
bouts of vomiting spasms occurred in which he would 
stiffen out. The attacks, which were regarded and 
treated as choreiform, recurred periodically during 
1898 and 1899 alternating with intervals of a few 
months’ duration in which there was symptomatic 
relief. 

In the spring of 1900 the boy’s head was observed 
to become unduly large, and there followed a period 
of five years during which, apart from some residual 
awkwardness of locomotion, he remained symptom- 
free. In 1906, however, headache and vomiting 
again appeared in much exaggerated form with 
marked ataxia and definite impairment of vision. 
Constipation, meanwhile, had become a most trou- 
blesome symptom, for the boy dreaded to evacuate 
his bowels as straining greatly increased his discom- 
forts. 

Following an operation of some sort at this time, 
the details of which remain unknown, there was 
again a period of relief so that for another five years 
in spite of occasional headaches, vomiting and per- 
sistent instability, he was fairly regular in his attend- 
ance at school. Two months before his hospital 
admission with some abruptness the symptoms had 
again suddenly become greatly increased with in- 
tense suboccipital headaches and such a degree of 
inco-ordination he was necessarily confined to bed. 

Interval history. Following the emergency opera- 
tion recounted above, there was a smooth con- 
valescence marred only by prolonged hiccoughing. 
The cerebellar ataxia which at first was excessive 


Fig. 3. 
entire cerebellum showing the situation and extent of the flat mural 
tumor variously diagnosed as degenerated glioma or congenital cyst 
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(Case 1.) 


(1909) and as protoplasmic astrocytoma (1923). 
fine fibrils. [Ref. p. 132.] 
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Photograph (nat. size) of a section through the 


It shows abundant 


soon subsided and at the time of his discharge on 
November 7 he was walking with support and in a 
fair way toward recovery from all symptoms apart 
from some impairment of vision. 

He subsequently resumed his high school studies, 
caught up with his former class and graduated two 
years later. He then attended a teachers’ institute 
and a letter of August, 1915, stated that he was 
teaching in a country school and that the summer 
before he had without the slightest fatigue climbed 
Pike’s Peak one night to see the sun rise. His only 
handicap was some persistent ataxia of his right 
hand. A year later he went into business for himself 
as an apothecary. 

In May, 10918, during the writer’s absence in 
France, there was a temporary return of symptoms. 
He consulted a neuro-surgeon who on the basis of a 
right astereognosis advocated a cerebral exploration 
which the patient refused and the symptom sponta- 
neously subsided. [Astereognosis in the right arm 
had been a feature of the case throughout. Its 
occurrence in association with cerebellar cysts has 
been covered in another connection (3).] | Another 
attack more serious in nature occurred in December 
of 1922 at which time Dr. Kahlke re-evacuated the 
cyst. In September, 1924, owing to a return of 
pressure symptoms with increasing inco-ordination 
he again consulted Dr. Kahlke who after an ineffec- 
tual attempt again to tap the cyst referred him to 
the Brigham Hospital. 

Admission. October 10, 1924. The patient at this 
time was suffering from severe occipital headaches, 
vertigo, hiccoughing and constipation. Examination 
showed a markedly staggering gait, nystagmus, 
ataxia, hypotonicity, right astereognosis, exaggerated 
deep reflexes, and choked discs. 
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Fig. 4. (Case 4.) Mesial section of brain showing partially excavated astrocytoma capped by concealed cyst, 
the detection and evacuation of which might even in 1914 have made-.complete extirpation of growth possible and 
have forestalled fatality. [Ref. p. 134.] 


Re-operation. On October 23, under ether anes- 
thesia, a proper bilateral exposure of the cerebellum 
was made for the first time. A huge, multilocular 
cyst holding circa 125 cubic centimeters of yellow 
clotting fluid was evacuated; a centrally placed 
mural nodule of hen’s egg size (Fig. 5) was exposed 
and extirpated apparently in its totality. The 
tumor proved to be an astrocytoma of fibrillary 
type. 

Postoperative course. Convalescence was some- 
what stormy. There was fever and a succession of 
punctures were necessary to remove bloody cerebro- 
spinal fluid. This was overcome and the patient was 
discharged on November 15 with all symptoms 
greatly improved. His letters during the subsequent 
six years repeat the statement that he had never 
known before what it was to feel really well, and he 
continues to conduct his business as an apothecary. 


The notable feature of this story is the long 
antecedent history before the tumor reached 
the point of causing what might have been a 
fatality from medullary compression. Four- 
teen months rather than as many years would 
have been an over-long premonitory period 


for a medulloblastoma in the same situation. 
But of such matters we then knew nothing 
any more than we knew that the mere evacua- 
tion of the cyst would only serve to postpone 
the day when a radical attack on the under- 
lying tumor would be necessary, a task much 
more easily accomplished at a primary session 
when the mural tumor, as it was in Case 3, 
might happen to be comparatively small. Un- 
fortunately, however, the surgical problem is 
not always so simple as this proposal would 
imply, as is shown by the last of the six cases 
in this early series. 


Case 6. Ten years before entrance, when 1: 
years of age, the patient had been thrown from :‘ 
mule striking the back of his head. He was knocke: 
unconscious. Two years later, owing to posterio: 
headaches and vomiting he was in a hospital for th: 
better part of a year. Since that time, though neve 
wholly free from symptoms he had managed to finis! 
school and take up the trade of carpentry. Visio: 
had been slowly failing and of late there had bee! 
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periods of temporary blindness. During the three 
weeks before admission he had been having a series 
of ‘spells’? characterized by cyanosis and rigidity 
but without unconsciousness. Constipation had been 
a most troublesome symptom for many years. 

Examination showed a bedfast and stuporous 
young man with a pulse of 60, complaining of intense 
headache. There was a bilateral advanced choked 
disc of 6 diopters with vision reduced to counting 
fingers; a bilateral abducens palsy; and nystagmus. 
Gait, station and inco-ordination were impossible to 
test. Neither deep nor superficial reflexes could be 
elicited. 

A cerebellar tumor with secondary hydrocephalus 
was suspected but the patient’s general condition 
was too critical to justify the prolonged inhalation 
narcosis necessarily employed in those days for a 
cerebellar exploration. It was thought diagnostic 
information might be gained and that benefit might 
follow a callosal puncture, a procedure which at the 
time was warmly advocated in some quarters. The 
puncture accordingly was made on April 29 with 
only temporary amelioration of the symptoms. 
Headache and vomiting in aggravated form soon 


ing nasal feeding, and death with hyperthermia 
(108° F.) occurred on the eighth day. 

The autopsy showed a hydrocephalic brain with a 
large, centrally placed multicystic cerebellar ‘‘gli- 
oma” inseparably incorporated with the brain stem 
(cf. Fig. 6). 


The postmortem findings in this long neg- 
lected case would have been enough to dis- 
courage the most optimistic from undertaking 
an operation for any such tumor. That the 
surgical problem was in any way related to 
the preceding experiences, other than that the 
growth was one of the kaleidoscopic manifes- 
tations of gliomatous tumors in general, was 
not suspected. Yet could this growth have 
been attacked, as today, under local anas- 
thesia and its chief mass electrically removed 
with relief of the hydrocephalus and re-estab- 
lishment of cerebrospinal fluid circulation, the 
patient might well enough still be alive. 

Stages of classification. Taken by them- 
selves and properly interpreted, the experience 
with these six cases from this original Balti- 
more series would tell almost all there is to 
be told about these cerebellar astrocytomas. 
They make it sufficiently clear that symptom- 
atic indications of the disorder can be traced to 
childhood; that the lesions at the outset tend 
to be cystic; that symptomatic recurrence 
may be expected after mere cyst evacuation; 
that the cysts contain a mural tumor which 
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lig. 5. (Case 5.) Photograph of wet-tissue nodule 


(nat. size) as removed at secondary operation. 


may be expected to increase in size ultimately 
to fill and largely replace the cavity; that re 
moval of the mural tumor nodule may result 
in cure which indicates that the xantho- 
chromic fluid exudes from the surface of the 
tumor and not from the wall of the cyst 
proper. 

But these interpretations are purely retro 
spective. The long survival periods of the 
favourable cases were wholly unforeseen and 
fifteen years were to elapse before we came to 
correlate the type of the glioma with its 
clinical prognosis. In our groping efforts, 
meanwhile, to find some convenient method of 
distinguishing between surgically favourable 
and unfavourable gliomas, we came to separate 
them into: (1) gliomatous cysts, when at op 
eration the bulk of the space-occupying lesion 
was found to be cystic; (2) cystic gliomas, when 
a cyst-containing tumor was encountered; 
and (3) non-cystic gliomas, which supposedly 
were the least favourable of all as they showed 
no tendency to undergo what was thought to 
be cystic “degeneration.” 

We were in this primitive stage of glioma 
classification when in 1922 at my suggestion 
Dr. Martin made an end-result study of the 
tumors of the first category —the ‘“gliomatous 
cysts.’ At that time the relation of the tu- 


mor nodule and its removal or otherwise to 
the survival period was scarcely suspected for 
cited was then living after 


though Case 2 
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(Case 6.) 


Fig. 6. 
symptoms unaffected by previous operations. 
stains showing incorporation of tumor with brain stem without sharp demarcation. [Ref. p. 137.] 


14 years, a tumor nodule having been removed 
with the cyst wall, Case 5 was also living after 
11 years following a mere cyst evacuation. 

All this was highly confusing and even 
though Dr. Martin’s report (4) served to 
show that the average survival period of pa- 
tients with “‘gliomatous cysts”’ was surpris- 
ingly long, a similar study two years later by 
Dr. van Dessel (5) of a group chiefly of non- 
cystic gliomas, which were undergoing suff- 
cient calcification to betray their presence in 
X-ray films, had a correspondingly favourable 
prognosis. Highly dissatisfied therefore with 
our crude glioma classification and deprecat- 
ing the fact that the “gliomatous cysts”’ based 
on xanthochromic fluid alone had come to be 
incorporated in our verified-tumor series [we 
then little suspected that some of them had 
an angiomatous rather than gliomatous basis], 


Mid-section of brain showing multicystic astrocytoma at terminal stage after ten years of 
Squared area represents site of block removed (1925) for special 


Dr. Bailey undertook the task to which I have 
already alluded of attempting histologically to 
classify the 400 or more gliomas in the col- 
lection into more or less distinct groups. Our 
programme was to follow two independent 
lines which were to converge, on the one 
hand the tedious microscopic re-examination 
by special stains of the tissues in the tumor 
collection, and on the other, the more me- 
chanical but equally time-consuming task o! 
overhauling and tabulating the clinical data 
and of pursuing patients and their famil) 
doctors for final results. 

That such a schema of classification as wa 
finally published three years later would serv: 
merely as a useful working basis to be simpli 
fied and amended in the light of further experi 
ence was fully appreciated. In the course o 
this primary general survey it was found tha 
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Fig. 7. Graph showing age incidence in hemi-decades of patients with four 
principal types of verified midcerebellar tumors: 76 astrocytomas (solid line); 62 
medulloblastomas (broken line); 22 haemangioblastomas (crossed line); 19 epen 


dymomas (circled line). [Ref. p. 145.] 


several cystic tumors with an angioblastic 
basis had come to be incorporated among the 
gliomas, and a subsequent detailed study of 
these particular lesions (3) disclosed the fact 
that they are almost invariably situated in 
the cerebellum. This naturally suggested 
that a detailed study of the several histolog- 
ically-differing types of glioma might show 
that they too had definite seats of predilec- 
tion. What is more, it is only in the course of 
such a particularized study of tumors of one 
type and position that their peculiar symp- 
tomatology begins clearly to stand out. Con- 
versely; any inconsistency in behaviour and 
symptomatology of a histologically-classified 
tumor picked up in a systematic review of a 
group of cases immediately suggests that some 
error in the pathological diagnosis has in- 
advertently crept in and indicates that the 
case deserves thorough revision. 


2. TABULATION OF CASES! 


_ The tedious process of getting the main 
lacts of a long series of cases in chronologically 
tabular order ‘is essential to a study of the 


1To be found appended. 


present sort. It not only serves to show when 
and how progress has been made but it brings 
to light the more notable deviations from 
what proves, on the basis of averages, to 
represent the common type. 

A tabulation of the more definitely fibrillary 
astrocytomas which had been identified in 
the tumor series up to January 1, 1924, was 
published by Dr. Bailey and myself in our 
monograph on the gliomas (7). We, however, 
were at that time chiefly concerned with the 
histopathology of the lesions irrespective of 
their situation and had only begun to have 
glimmerings of the predilection of certain 
gliomas for certain sites. Of the 32 cases then 
identified, nine were cerebral, and the fact 
that these nine cerebral lesions occurred in 
patients with an average age on admission 
of 33 years whereas in the cerebellar cases 
the average age was only 13 years certainly 
required explanation. 

Another peculiarity that needed looking 
into was the fact that among the remaining 23 
patients with cerebellar lesions there were 
several in whom the symptomatic onset was 
at a surprisingly advanced age. A critical 




















Fig. 8. (Case 61.) Essentially cystic, fully exposed median astrocy- 
toma with flat mural nodule on the roof of the ventricle in an infant: 
I, primary view of lesion beneath arachnoid membrane; II, withdrawal 
of cyst wall; III, cavity showing residual mural tumor in depth. Insert, 
estimated mid-section of lesion. [Refs. pp. 151 and 160.] 
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re-examination of these exceptional 
cases discloses two unmistakable 
angioblastomas which had escaped 
us, a probable arachnoidal cyst with 
mural gliosis rather than tumor, 
and a tumor of which the diagnosis 
is highly questionable. A few other 
cases we have felt obliged to ex- 
clude because of the uncertainty 
of the location of the lesion, whether 
pontine or cerebellar, or because we 
were for other reasons in doubt. 
This leaves from our original 1908 
1923 list of 32 only 19 examples 
of unquestioned cerebellar astro- 
cytomas of fibrillary type. 

Meanwhile, however, to this 
greatly reduced list of cases ante- 
cedent to January 1, 1924, nineteen 
additional ones can be added, mak- 
ing 38 in all, many of them being 
examples of “gliomatous cysts” 
which have since been histologically 
verified throygh secondary opera- 
tions. What is more, for reasons 
to be more fully explained in the 
section on cytology, the cerebellar 
astrocytomas ‘previously classified 
as protoplasmic have been incor- 
porated in the Table because from a 
prognostic and practical point of 
view the attempt to distinguish 
between protoplasmic and _fibril- 
lary types among these cerebellar 
astrocytomas of childhood is need- 
lessly artificial. It is most rare to 
find a fibrillary astrocytoma of the 
cerebellum without some area in 
which the cells are of protoplasmic 
type, rare also to find a tumor that 
is so predominantly protoplasmic 
as greatly to prolong a search for 
fibrils. 

We consequently have come to 
feel that the tumors normally have 
a combined cytology, and their 
clinical behaviour and _ prognosis 
prove to be the same whether the 
cells of one or of the other type 
predominate. Accordingly, all as- 
trocytomas of the cerebellum have 
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properly come to be allocated together. 
Thus as our knowledge of the behaviour and 
favoured situation of these different types of 
glioma increases and becomes more exact, 
the cases gradually tumble into their proper 
and possibly final categories. 

In this fashion, a tabular survey by point- 
ing out similarities as well as by pointing out 
the more striking type-deviations, serves to 
indicate where the attention of those studying 
the subject should be focused. In addition 
to this, the existing table as it stands is in- 
forming and useful in showing how the 
therapeutic procedures have, step by step, 
been modified to meet newly acquired in- 
formation—when ventricular punctures began 
to be employed in course of operation, when 
cerebellar cysts were merely evacuated, when 
attempts were made to destroy the cyst walls 
by excision or fixation, when the importance 
of the mural nodule began to be appreciated, 
when tumor classification began to show its 
effects, when radiation was given a thera- 
peutic trial, when the central position of the 
lesion began to be taken into account with 
vermis transection as the preferential method 
of its exposure, when electro-surgery first 
began to be employed. All these are matters 
which will be touched upon in their proper 
sequence. 

3. GENESIS 

In the recent critical review of the medullo- 
blastomas (2) stress was laid on the fact that 
the majority of these tumors were median in 
position, occurred in early childhood and 
appeared to take their origin from the roof 
of the fourth ventricle, a vertical incision of 
the vermis being the favoured method of ex- 
posing them. This applied to 52 of the 61 
cerebellar cases (85 per cent), there having 
been seven examples (15 per cent) which were 
exceptional in that the patients were older 
and the tumor was laterally placed in one of 
the hemispheres. The probable congenital 
origin of these tumors was assumed on the 
basis of their peculiar cytology, situation, 
occurrence in early life, and recorded presence 
in twins. 

Among other tumors that show a predilec- 
tion for this structurally complicated region 
constituting the roof plate of the fourth 
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Fig. 9. (Case 61.) Infant 22 months of age 17 days 
after operation to show hydrocephalic head, well healed 
wound and absence of protrusion. [Ref. p. 151.] 


ventricle, the angioblastomas are unmistak- 
ably ascribable to a congenital fault of de- 
velopment and indeed, as Lindau’s studies 
(8) have shown, possess definite hereditary 
tendencies. The same, I think, holds true 
of the ependymomas of this region.'. Whether 
the tumors under consideration can with com- 
parable probability be ascribed to some de- 
velopmental fault in the region is less clear. 
The angioblastomas of the brain are, without 
exception it is safe to say, found only in the 
cerebellum; the medulloblastomas in our 
series, with two possible exceptions, are like- 
wise confined to the cerebellum; the ependy- 
momas, though more commonly cerebellar, 
begin to show a tendency to occur elsewhere, 
there having been eighteen associated with 
the fourth ventricle and seven with the cere- 
bral ventricles; and finally the more numerous 
astrocytomas appear to be about equally di- 
vided between median cerebellar and scat- 
tered cerebral lesions. 

1 These distinctive lesions were among the first of the gliomas to be 


easily differentiated. Reports from this clinic of six examples, four of 
them of the fourth ventricle, have been made by P. Bailey (9). 
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Fig. 10. (Case 57.) Showing: I, prominent vermis with primary incision; II, centrally 


disposed cyst with small, laterally placed mural nodule. 


4. INCIDENCE 

1. Percentage. To September 10, 1930, the 
brain tumor series contained 805 gliomas of 
all kinds. For a variety of reasons the precise 
type of 204 of these tumors remains in doubt 
but the remaining 601 with a reasonable 
degree of accuracy have been definitely clas- 
sified. Among them are 227 astrocytomas 
of which the 76 cases the subject of this 


[Ref. p. 156.] 


report arise in the mid-cerebellar region. 
These represent therefore approximately 9.4 
per cent of all the gliomas and about one 
third of the astrocytomas of all types and 
all situations. 

As already intimated and for reasons to b« 
gone into later on, our interpretation of thes: 
cerebellar astrocytomas is changing in thai 
we no longer feel disposed to distinguish be 
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Fig. 11. (Case 69.) Sketches showing: I, the slightly prominent uvula and moder- 
ate tonsillar herniation; II, the deeply seated tumor partly exposed; III, the tumor 
being dislodged after primary excavation; IV, the residual edge of adherent growth and 





widely ovened ventricle. Insert shows presumed site of the lesion. 


tween fibrillary and protoplasmic types, so 
far at least as the cerebellar lesions go. 
Whether further study will show, as we sus- 
pect it may, that the fairly numerous so- 
called protoplasmic astrocytomas of the 
cerebrum,! in view of their invasive tendencies 
and proneness to rapid recurrence, are tu- 
mors of less highly differentiated cells than 
astrocytes, remains to be seen. Whereas the 
benign astrocytomas of the type with which 
we are dealing and which tend to form cysts in 
their early stage of development seemingly 
occur in the cerebellum and cerebrum in ap- 
proximately equal number, the invasive types 
of “‘protoplasmic astrocytoma” are not found 


_ 1! The cerebral astrocytomas, 151 in number, are at present subdivided 
into 64 of fibrillary type and 87 of protoplasmic type. Many of the 
latter are rapidly growing infiltrative tumors with abundant mitoses and 
should in all probability be separately classified. They moreover occur 
in patients with the average age of 40 years whereas the 17 cerebellar 
astrocytomas formerly classified as protoplasmic had an average age of 
13 years. 


[Ref. p. 158.] 


in the cerebellum at all. They are confined to 
the cerebral hemispheres, occur almost with- 
out exception in adults, and have a prognosis 
almost as grave as that of the glioblastomas. 

2. Age. A casual survey of the column in 
the table giving the patient’s age on admission 
will show that the great majority were still 
pre-adolescent, the average age being 13 
years. The average recorded duration of 
symptoms would lower the age of symptom- 
atic onset to 11 years, which approximates the 
age on admission of the patients with medullo- 
blastomas. Even this fails in all probability to 
give the correct impression, for the astro- 
cytomas are most insidious in symptomatic 
onset, loss of vision from secondary optic 
atrophy being not infrequently the first re- 
corded symptom. The accidental disclosure 
of the lesion in Cases 2 and 61, both of them 
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Fig. 12. (Case 64.) Showing: I, a slightly more prominent uvula than in Figure 11, 
with more marked tonsillar herniation necessitating laminectomy of atlas; II, the 
small nubbin of tumor exposed at the calamus; III, the deep-seated lesion with small 
overlying cyst after vermis transection; IV, the final wide exposure of dilated ventricle 


and aqueduct. ([Ref. p. 158.] 

children only 22 months old, was doubtless 
due to the unusual size attained by the cyst. 
Otherwise the symptoms might have been 
delayed for years. 

These age calculations necessarily are made 
from what the clinical histories record and 
doubtless a more searching anamnesis when 
the older histories were elicited would have 
brought out antecedent symptoms that were 


then looked upon as irrelevant, such, for ex- 
ample, as matutinal vomiting ascribed to 
some gastric derangement of childhood and 
long forgotten. However this may be, not a 
few of the clinical histories of patients whose 
age on admission exceeded the average, 
clearly indicate a long-drawn-out preliminary 
story. Of this Case 5 provides a striking 
example, the patient, aged 17, having had 
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Fig. 13. (Case 70.) Showing: I, the slightly prominent vermis and tonsillar hernia- 
tion necessitating laminectomy of atlas; II, the visible tumor shown by separating ton 
sils; III, median incision of vermis with clips on chief entering vessels; IV, the process 
of excavating tumor by scalloping. Insert shows estimated degree of extirpation giving 
temporary relief of symptoms. [Ref. p. 159.] 


periodic attacks of suboccipital headache and 
vomiting for a period of thirteen years. 
Among other examples is that of a 21-year-old 
woman (Case 33) who had suffered from 
headaches and vomiting pretty much all her 
life and on whom a subtemporal decompres- 
sion for unlocalizable tumor had been made 
five years before admission. Still another is 
that of a 16-year-old girl (Case 60) who for 
several years before she became conscious 
herself of any disability had been “teased”’ 
by her playmates because of her unsteady 
vait. 

In the accompanying chart (Fig. 7) the ages 
of the 76 cases on admission are recorded in 


hemidecades together with the 62 verified 
medulloblastomas. The 22 angioblastomas 
and the 18 cerebellar ependymomas. The fact 
that the curves of the two larger groups do 
not more nearly correspond merely goes to 
show that the symptomatic effects of the 
astrocytomas become a source of anxiety less 
early in life. To put it in another way, the 
position of the peak of the curve may be taken 
as a measure of the awareness of practitioners, 
more particularly of pediatricians, ophthal- 
mologists, and neurologists, in regard to the 
early symptomatology of these tumors. We 
may expect the peak slowly but certainly to 
move to the left in years to come. 
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I, a solid median exposed tumor with cystic projec- 
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Fig. 14. (Case 68.) Showing: 
tion through foramen magnum; II, excavation in process with tilting inward of shell; 
III, suturing of tumor shell to diminish size of growth; IV, estimated mesial section (cf. 
Fig. 15.) [Refs. pp. 155 and 159.] 
3. Sex. Whereas the medulloblastomas 


proved to be three times more common in 
males than females, the astrocytomas are 
almost equally divided between the sexes and 
there is no apparent reason why tumors of 
childhood should show any selectivity on this 
score. 

4. Trauma. The time-worn question as to 
the possible relation of injury to tumors of 
any kind continues to repeat itself. Whether 
or not these tumors of childhood can be 
properly ascribed to some underlying fault of 
development, we cannot escape from the 
fact that a history of presymptomatic trauma 


is recorded in a surprisingly large proportion 
of the cases, particularly should one include 
under this heading the bruising effects on 
intracranial structures of paroxysms of cough- 
ing. 

In consideration of the fact that pertussis 
is a common episode of childhood and that 
children are prone to fall and bump their 
heads, it may be assumed that these accidents 
to which the malady is so often ascribed by 
parents have merely served either to activate 
a latent growth or to call attention to symp- 
toms previously unobserved. ‘“ Unsteadiness 
first observed during convalescence from 
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Fig. 15. (Case 68.) Brain on midsection showing larger residual tumor than expected (cf. Vig. 
14, iv). Note small superficial cyst projecting through incisura, the degree of hydrocephalus, and 
the forward displacement of the entire brain stem. Patient had essentially no symptoms till two 





months before admission. [Refs. pp. 154 and 160.] 


whooping cough”; “suboccipital headache 
and vomiting after a fall from a swing’’; ‘‘a 
fall on the ice when skating with prompt 
occurrence of noticeable instability ’’—re- 
marks such as these punctuate the anamneses 
of the records. 


5. SYMPTOMATOLOGY 


In describing the cerebellar medulloblas- 
tomas (2), it was pointed out that the chron- 
ology of symptoms does not vary greatly from 
case to case and this is no less true of the 
astrocytomas. Indeed, the chief and one may 
say only clinical difference between the two 
lies in the relentless progress of the former and 
the more slow and often interrupted symp- 
tomatic advance in the case of the astro- 


cytomas, which has its tragic side in that 
impairment of sight is often the first thing 
to call attention to the fact that something is 
seriously wrong with the child. Could one 
make a composite of the histories of all the 
cases thereby eliminating their more excep- 
tional features, a story somewhat as foliows 
would emerge: 


A child apparently normal in all respects begins 
toward the end of the first decade, possibly after a 
fall or an attack of whooping cough, to have early 
morning headaches with vomiting. Nothing much 
is made of this by the family doctor, should he be 
called in, for the child subsequently feels perfectly 
well, has had breakfast and wants to go out and 
play. This daily performance may continue for a 
considerable time, the child even going to school 
meanwhile. There may then be a remission of weeks 





Fig. 16. (Case 53.) Showing: 


SURGERY, GYNECOLOGY AND OBSTETRICS 









ial 





Residual © * 
\\ ™ 


, a uimoir 


} 


a ee 


I, median astrocytoma which has come to the surface with a spinal tongue necessi- 


tating laminectomy of both atlas and axis for its exposure; II, the residual part of the tumor after incomplete 


extirpation. [Refs. pp. 160 and 180.] 

or perhaps months and the episode be forgotten. On 
their re-occurrence, the symptoms are likely to be 
more pronounced and are apt to be ascribed to some 
gastro-intestinal disturbance. This appears the 
more probable since the child finds that straining at 
stool brings on a headache and there is a tendency 
to become constipated. What is more, a mild daily 
laxative usually serves completely to mask the 
symptoms. 

This sort of thing continues off and on until it 
becomes evident that the child is a little clumsy at 
play and gets knocked over easily. Very possibly, 
ere this, the periodic headache and vomiting will 
have ceased completely or at least have occurred 
at much longer intervals; and if parents are observant 
they may notice that the child’s head in the interim 
has increased in size more rapidly than it should. 
This, however, is usually discounted for the child 
meanwhile has become free from complaints and in 
all respects appears alert and well. 

Matters may run on in this way for an indefinite 
time, possibly with some increase in clumsiness of 
movement or in some instances with no noticeable 
change whatever until it suddenly becomes apparent, 
perhaps at school, that the child’s sight is poor. To 
counteract this glasses are usually prescribed; but 
even should an ophthalmoscope be resorted to, a 
child’s retina is less easily examined than that of an 


adult and, because of the decompressive effects of 
the enlarging head, the optic papillae often show no 
measurable swelling and the fact of their being pale 
and with margins blurred may easily pass unrecog- 
nized. 

Due to the insidious nature of the symptomatic 
onset, it is in this pre-amaurotic stage of the process 
that even today the victims of these mid-cerebellar 
astrocytomas, as the Table will show, unfortunately 
continue to be admitted to hospital. 


The headaches of which the patients com- 
plain are often frontal rather than suboccipital 
in location and in a few instances the frontal 
sinus had been explored under the belief that 
there must be a concealed infection. Indeed, 
by the time the headaches come to be localized 
in the suboccipital region the patient no longer 
refers to them as such but rather as local dis- 
comfort or a painful stiffness in the neck which 
is aggravated by any sort of effort likely to 
produce intracranial venous congestion. 

Unquestionably the symptoms of these 
cases, even the headaches and vomiting, 
hinge more upon the variability of tension of 
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the secondary hydrocephalus than upon 
the purely local factors. That some slight 
degree of hydrocephalus must be an early 
sequel even of a small tumor that overlies 
the fourth ventricle is easily understood. 
No less well known is the fact that in 
children the skull quickly and _ readily 
expands by separation of the sutures, pari 
passu with the formation of an obstruc- 
tive hydrocephalus. But that a large, 
mesially placed and slowly growing tumor 
of the fourth ventricle may elicit no 
localizing symptoms whatsoever, should 
the pressure effects of the hydrocephalus 
be eliminated, is less well appreciated. 
And since this has considerable bearing 
upon the periods of relative symptomatic 
freedom which the histories of these pa- 
tients bring out, it is worthy of the special 
emphasis which the following illustrative 
history will carry: 





CASE 52. This boy, who was twelve years 
old when admitted on September 27, 1927, had 
a history of having been dropped when one 
year of age, severely bumping his head. Head- 
aches described as bitemporal were subse- 
quently of periodical occurrence and in time 
they came to be replaced by occipital discom- 
forts not termed headaches which have con- 
tinued to the present time. Six months before 
admission there had been attacks of projectile 
vomiting with complaint of stiffness of the 
neck. Instability of gait had been observed 
for two or three months. There had been some 
subjective haziness of sight for one week, and 
two days before entrance there had been a 
typical cerebellar convulsion. The child had 
been in more or less regular attendance at school, 
until six weeks previously. 

The examination showed choked discs of 3 
D. with normal visual acuity in spite of some 
new tissue formation. Though nystagmus was 
absent there was unmistakable ataxia with dys- 
metria and hypotonia in all extremities, more 
pronouncedly on the right side. There was a 
positive bilateral Babinski with ankle clonus. 

The diagnosis of a median cerebellar tumor was 
made, and the case was scheduled for early oper- 
ation. In view of the threat to vision he meanwhile 
was given magnesium sulphate in amounts sufficient 
to provoke free catharsis. Under this treatment, as 
so often happens, his symptoms such as they were 
faded away, which accounts for the following state- 
ment which precedes my dictated description of the 
operation: ‘‘I do not recall when I have undertaken 
a cerebellar operation with less assurance of dis- 
closing a lesion than in this boy’s case. When ex- 
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Fig. 17. (Case 44.) Showing: I, the asymmetrical posterior 
surface of the cerebellum with almost wholly concealed ver- 
mis; II, primary incision through bulging hemisphere entering 


[Ref. p. 16r.] 


amined yesterday afternoon, I positively could find 
no symptoms worth recording apart from his choked 
discs and the unmistakable hydrocephalic pressure 
changes in the skull. He certainly had no demon- 
strable cerebellar symptoms that would ordinarily 
have been accepted as such. The localizing diagnosis 
lay solely on the anamnesis and on the neurological 
tests on admission. In view of this it was the more 
astonishing that so large a median tumor was found.” 
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lig. 18. (Case 44.) Posterior aspect of the cerebellum (2% nat. size), to show the 
extent of pressure cone. Death due to postoperative formation of a clot in the partly 
excavated cavity of the tumor. [Ref. p. 16r1.] 


A capacious median cyst was disclosed within 
which was an astrocytoma estimated to be the size 
of a hen’s egg that directly overlay the roof of the 
distended fourth ventricle which was wholly ex- 
posed after extirpation of the growth. 


Naturally enough the earlier in life the 
symptoms put in an appearance, the more 
rapid and evident will be the enlargement of 
the head. In the two youngest patients in the 
series not yet two years of age, there was 
little to show but hydrocephalus and a low 
grade of choked disc such as might accom- 
pany a mid-cerebellar lesion of any type—or 
indeed characterize an acquired hydrocepha- 
lus from some cause other than tumor. Both 
of these infants proved to have exceptionally 
large cysts with a flat mural tumor. In the 


first of them already described (Case 1), the 
cranial expansion was the sole premonitory 
symptom which had come on after an appar- 
ently normal early development. 

The history of the second, a more recent 
case, in which the only premonitory symptom 
was instability, is as follows: 


Case 61. The child, 22 months of age, was ad- 
mitted on December 31, 1928, with the sole com- 
plaint of having lost the ability to walk. A full-term 
baby born February, 1927; breast fed; normal 
dentition; crawled at 7 months; took steps at 9; 
very active on feet at 12—a normal infant, so far, 
with perfect health. When 16 months old in June, 
1928, there was a single attack of morning vomiting 
which was never repeated. A month later he began 
to walk unsteadily and this gradually increased. By 
September he would often fall and latterly he had 
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Fig. 19. (Case 55.) Showing: I, moderately prominent vermis vertically incised to wall of cyst; II, exposure of 


mural nodule; III, method of extirpation with partial excision of roof of ventricle. 


required support when walking. Otherwise there 
were no complaints and no observed symptoms. 
There had never been any headache. 

Examination showed a normal appearing, alert, 
smiling, and responsive child, contentedly occupied 
with his pictures and toys. The head was unduly 
large, but the parents insisted that it was no larger 
than was his elder sister’s at the same age. The 
cranial roentgenograms nevertheless showed a thin 
vault, a slightly expanded sella, and separation of 
the coronal sutures indicating hydrocephalus. The 
eyegrounds were difficult to examine but they 
showed what was taken to be an early papillocdema. 
There was typical inco-ordination of cerebellar type 
with some hypotonicity invelving the lower ex- 
tremities and a wide-stepping, unstable gait. The 
upper extremities were apparently wholly free from 
ataxia. There was no nystagmus. The temperature 
(rectal) was irregular ranging from 97° to 101°. The 
clinical diagnosis of a median cerebellar tumor was 
made, a medulloblastoma or tuberculoma being 
favoured. 

At operation on January 8, 1929, the dura with 
shreds of arachnoid was found to be somewhat 
adherent to a bulging, central, dark, thin-walled 
cyst of amazing dimensions occupying fully a third 
of the exposed field (Fig. 8). The cyst was found to 
contain canary-coloured fluid, the amount estimated 
at 80 cubic centimeters. Its wall was tough enough 
to be grasped and brushed away from the lateral 
hemispheres but in the depth of the cavity, about 
as shown in the sub-sketch, a flat layer of mural 
glioma was seen to overlie the ventricle. Though a 
start was made toward the removal of this mass, the 
systolic blood-pressure had fallen off to 60 so that 
after taking sufficient tissue for histological purposes 
without actually getting into the ventricle, the 
operation was concluded. The tissue on microscop- 
ical examination was found to be a typical fibrillary 
astrocytoma. ; 


[Ref. p. 161.| 


Convalescence was uninterrupted, and when dis- 
charged on January 28 the child (Fig. 0) was already 
walking with much less instability. He soon became 
symptom free and when last examined in June, 
1930, still remained so. 


Experience indicates that a secondary op- 
eration will be called for at some future date 
in this youngster’s case, but meanwhile he to 
all appearances is a normal, active child. 
What we must look forward to in all certainty, 
in consequence of having abandoned the op- 
eration short of removing the mural tumor, is 
illustrated by the history which tollows. The 
case, however, was not primarily chosen for 
this purpose but for the reason, more appro- 
priate to this section, that disturbances of 
sight represented the inaugural symptom. 


Case 28. A healthy appearing boy, 16 years of 
age, was referred to the clinic November 3, 1921, 
because of ‘“‘eye trouble.”” A year previously he had 
fallen from a horizontal bar in a gymnasium striking 
his head on the mat. He was said to have been 
unconscious for eight-minutes. At about this time 
he began having “blind spells.’’ They usually oc- 
curred during the latter part of the day and were 
described as a sudden blurring during which every- 
thing turned a homogeneous gray color for about 
fifteen seconds when sight would slowly clear. There 
meanwhile had been a perceptible loss of visual 
acuity and for three months a tendency to diplopia. 
He had seen three different “eye specialists’? who 
prescribed glasses, exercises for the strabismus, etc. 
There had been no headaches, vomiting or discom 
forts of any kind and only on close questioning was a 
tendency to being unsteady on his feet admitted by 
the boy who ascribed it to his seeing double. He 
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(Case 54.) 


lig. 20. 
upper thin wall where vascularity is likely to give trouble. 


nevertheless had continued in attendance in high 
school till shortly before admission which had been 
precipitated by his failing vision. 

Examination showed a healthy appearing lad with 
a choked disc of five diopters in the stage of begin- 
ning atrophy, a slight left internal strabismus, and 
definite nystagmus. Tests for cerebellar function 
were all negative except for slight possible unsteadi- 
ness in standing tandem with closed eyes. Cranial 
roentgenograms showed convolutional atrophy and 
questionable thinning of the bone in the suboccipital 
region where there was tenderness on pressure. 

At operation, apart from demonstrable hydro- 
cephalus and a definite pressure cone, no abnor- 
malities were disclosed and exploratory punctures 
of the hemispheres were negative. A rapid sub- 
sidence of the choked discs with preservation of 
20/70 acuity followed this procedure’ which 
amounted merely to a decompression. 

Nearly three years elapsed when on November 
17, 1924, he re-entered the hospital because of the 
recent onset of suboccipital headache and _ pro- 
jectile vomiting with fullness of the suboccipital 
region. During the interim, despite his impaired 
vision, he had been earning a modest livelihood as 
drummer in an orchestra of sorts. Apart from some 
slight unsteadiness, continued periodic diplopia and 
marked constipation, he had considered himself 
reasonably well. Examination at this time showed, 
in addition to his moderate secondary optic atrophy, 
definite cerebellar symptoms with nystagmus, a 
positive Romberg, and considerable inco-ordination. 

At a second operation, a xanthochromic (40 cubic 
centimeters) cyst was detected in the left hemisphere 








Showing a case similar to that in Figure 19 with tumor nodule attached to the 


Ref. p. 161.] 


and a horizontal incision was made down to it. On 
widely opening the cyst gliomatous tissue was seen 
on its mesial surface. In attempting to remove the 
growth it was found to extend down to an inacces- 
sible depth in the midcerebellum, and after a pro- 
longed session the extirpation was abandoned short 
of completion. 

Following this operation there was a remarkable 
and prompt subsidence in all the cerebellar symp- 
toms. He was given a series of X-ray treatments and 
discharged December 23, 1924, in excellent condi- 
tion. During the next year while the X-ray treat- 
ments were being kept up, he was seen a number of 
times with his symptoms about stationary. 

He was re-admitted to the hospital shortly before 
Christmas of 1925 because of increasing instability, 
an accentuation of his diplopia, and a sudden right 
facial paralysis. He was allowed to go home for the 
holidays and his re-entry for some unfortunate 
reason was delayed until February 12, 1926. On the 
night of his admission after a severe attack of 
vomiting, he became suddenly cyanotic, and died 
shortly after from respiratory failure with a rectal 
temperature of 109° F. There was no postmortem 
examination. 


The chief reason for this recital is to em- 
phasize that the symptomatic onset may re- 
late to vision alone. The anamnesis, to be 
sure, cannot always be depended upon. The 
parents of this particular lad were neglectfu' 
(he was one of several children) and it is quit« 
probable that symptoms dating from child 
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I'ig. 21. (Case 59.) Showing: I, the bulging vermis incised; II, the median cyst fully exposed; III, the residual lat 


erally adherent tumor incompletely removed; IV, diagram of the tumor on median section. 


hood may have gone unobserved or were 
forgotten. 

There, however, are other interests in the 
case apart from the unusual chronology of 
symptoms. Among them are: (1) the fact 
that after the first and negative exploration 
the patient remained symptom free for so 
long a time that the contemporary surgical 
diagnosis of chronic arachnoiditis or pseudo- 
tumor was thought thereby to be sustained; 


[Ref. p. 16r.] 


(2) the fact that the cyst was opened at the 
second operation by a transverse cerebellar 
incision which rendered impossible a total 
extirpation of its deep lying and solid por- 
tion; and (3) the following facts regarding 
the pathological diagnosis, for in 1924 there 
was uncertainty as to whether the lesion 
was a fibrillary glioma or gliosis in the wall 
of a cyst. In 1925, Dr. Bailey recognized its 
astrocytomatous nature and classified it as 








154 SURGERY, GYNECOLOGY AND OBSTETRICS 








‘ 


Fig. 22. (Case 66.) Showing: I, large lateral cyst with nodule un- 
derlying tentorium; II, cavity after extirpation; III, the replacement 
and suture of the collapsed hemisphere. Sub-sketch shows relation 


of cyst to roof of ventricle. [Ref. p. 161.] 


protoplasmic, and we now look 
upon it as an astrocytoma which is 
sparsely fibrillary. But however 
classified the lesion was benign and 
might have been exposed and suc- 
cessfully removed at the first ses- 
sion had we known in 1921 what 
we were soon to learn. 

How relatively mild the symp- 
tomatic picture may be even in 
the presence of a central lesion of 
magnitude is illustrated by the 
story of the child whose massive 
tumor, as revealed at autopsy, is 
shown in Figure 15: 


Case 68. An eight-year-old school 
girl from a remote country district in 
Vermont was admitted on December 17, 
1929. At the age of four she had un- 
accountable diurnal bouts of headaches 
and vomiting which continued over a 
period of six months. There followed 
a six months’ period of complete free- 
dom when the attacks began again and 
lasted for four months. She was then 
said to have remained, apart from an 
occasional complaint of stiff neck, per- 
fectly well and active for the next three 
years. Two months before admission 
the well remembered headaches and 
vomiting returned with increased in- 
tensity and for the first time instability 
was observed. 

Examination showed a little girl with 
the by-now-familiar symptomatology 
of a median cerebellar tumor: v7z., in- 
stability, ataxia and inco-ordination 
chiefly affecting the lower extremities 
with hypermetria and hypotonicity but 
with no nystagmus; a positive Romberg 
with tendency to fall backward; a bilat- 
eral choked disc with secondary optic 
atrophy but with essentially normal 
vision. The head was not apparently 
enlarged, there was no tenderness or 
Macewen’s sign on percussion, the X-ray 
showed no evidence of hydrocephalus 
nor enlargement of the pituitary fossa. 
Reflexes were all within normal limits. 

During her attacks of morning vomit- 
ing and headache she was inclined to 
assume an opisthotenoid position but 
there had been no cerebellar seizures. 
The fact shown by the Table that the 
operation was not carried out until ten 
days after admission indicates that the 
case was not regarded as urgent. There 
nevertheless proved to be a compact 
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median tumor of unusual size (cf. Figs. 14 
and 15). 

All things considered, it is fair to say 
that up to the point when one of these 
tumors attains such a size as markedly 
to flatten the medulla with the produc- 
tion of cerebellar seizures and _ their 
threat of respiratory failure, the local 
symptoms in the general run of cases 
may be surprisingly inconspicuous. To 
be sure, when there is a large cyst 
which comes to bulge, as it often does, 
into one hemisphere more than another, 
not infrequently carrying the mural 
tumor with it, the cerebellar syndrome 
may show unilaterality in favour of 
the right or left side and nystagmus may 
be expected. 

Even though the astrocytomas tend 
(cyst included) to be lesions of greater 
magnitude than the average run of 
medulloblastomas, what chiefly distin- 
guishes them from tumors of the latter 
type is not only their longer course 
but their intervals of comparative 
symptomatic freedom. This may con- 
ceivably be due to alterations from time 
to time in the degree of tension of the 
cyst, but as previously stated, it is with 
greater probability ascribable to the 
varying degree of tension of the hydro- 
cephalic ventricles which at times press 
downward upon the tumor more sev- 
erely than at others. It is this com- 
pression from above which leads to the 
more serious symptoms and in the ter- 
minal stages provokes the critical cere- 
bellar seizures. 

Anything which tends to increase this 
intraventricular tension, like compres- 
sion of the veins of the neck, greatly 
aggravates the symptoms. So does 
coughing or sneezing or straining at 
stool, this having much to do with the 
constipation of which most of these pa- 
tients complain; and I have known a 
child to die from respiratory failure fol- 
lowing a cerebellar fit brought on by 
the effort to expel an enema. 

It is the hydrocephalus, moreover, that 
is responsible for the most serious symp- 
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Fig. 23. (Case 30.) Showing (2; nat. size): I, large surface 
tumor exposed in right hemisphere; II, retlection of growth 
opening underlying cyst; III, bulging roof of ventricle in bottom 


of cystic cavity. [Ref. p. 161.] 
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toms of all from the standpoint of a useful life 
after a successful operation: namely, blind- 
ness. It was stated in connection with the 61 
cerebellar medulloblastomas that impaired 
sight was noted at the time of admission in 26 
cases, 9 of whom were already blind. This 
calamity, as might be expected from their more 
insidious advance, is still more commonly met 
with in patients with astrocytomas, 40 of the 
70 patients having had impaired vision at the 
time of admission, 22 of them having already 
become blind or nearly so. As all but the two 
infants had at the time of admission an ad- 
vanced degree of choked disc, it is safe to say 
that they would all shortly have become blind 
without operation. This is a serious reflection 
on our diagnostic shortcomings and merely 
goes to show that medical practitioners have 
not as yet become as awake to these tumors 
of childhood as they have to the prevalence of 
cerebral tumors in adults. 


6. PHYSICAL EXAMINATION 

The physical signs are essentially those 
characterizing the medulloblastomas. Indeed, 
when there is nothing in the history to suggest 
a symptomatic onset exceeding the usual six 
to twelve months, the two conditions when 
the patients first come under observation may 
be symptomatically indistinguishable. They 
are apt to be well nourished, placid, friendly, 
co-operative children who quickly become ward 
pets. They may possibly have learned to 
avoid ill temper and crying lest it increase 
headache and they usually submit to opera- 
tions under local anesthesia with surprising 
fortitude. Such ataxia as may be present 
chiefly affects the lower extremities; they 
walk cautiously with a broad base. The head 
is large and gives Macewen’s ‘‘cracked pot” 
note on percussion. There is often suboccipital 
tenderness but in view of the usual median 
position of the growth tilting of the head is 
not noticeable. 

The indications of cerebellar involvement 
are now too well known to need particular 
comment other than to recall the fact that 
they may be inconspicuous and that nystag- 
mus is often wholly absent or represented 
merely by a few fine poorly sustained twitches. 
The hydrocephalic expansion of the head is 


often so out of proportion to the determinable 
cerebellar signs that recourse may have to be 
had to preliminary ventriculography. This 
may be necessary to eliminate a possible tu- 
mor of the third ventricle which is no less 
likely to cause a secondary hydrocephalus; 
and both conditions naturally lead to demon- 
strable expansion of the sella turcica. When 
this procedure reveals normal filling of an 
expanded third ventricle, it should be followed 
by operation without delay, as the ventricles 
customarily refill tighter than before in a few 
hours’ time. Should this rule not be followed, 
serious consequences may sometimes ensue as 
exemplified by the following record: 

Case 57. A young woman 27 years of age, blind 
from secondary atrophy, was admitted May 11, 
1928, with an obscure history of recurrent headaches 
and vomiting since early childhood. Her age was 
against a cerebellar tumor and the symptoms were 
sufficiently obscure to make desirable the added 
information from ventriculography, a marked hydro- 
cephalus with no filling defect of the third ventricle 
being disclosed. Surgical intervention was post- 
poned and that night she had a serious and her first 
cerebellar convulsion which forced us into an emer- 
gency operation the following morning. By good 
fortune a cystic lesion (Fig. 10) was found with a 
small laterally placed nodule easily accessible to 
electro-surgical removal without opening into the 
fourth ventricle. 

The clinical picture presented by patients 
admitted with the syndrome highly advanced 

-when they have become blind, bedridden, 
and stuporous, have projectile vomiting, show 
oculomotor and possibly facial palsies, when 
recourse must be had to nasal feeding owing 
to the difficulty of swallowing, and when a 
cerebellar seizure may be provoked by some 
sudden passive movement of the patient’s 
head—all this, which portends a sudden exitus 
and makes surgical intervention exceedingly 
hazardous, need hardly be gone into in detail. 


7. MORBID ANATOMY OF THE LESION 


The adaptability of the body to slowly de 
veloping pathological processes is well known 
but that tumors of such magnitude in such : 
critical situation and so certain to produc: 
early hydrocephalus can be tolerated for s 
many years with so comparatively insignifi 
cant symptoms is a continued source of aston 
ishment. What is no less remarkable is th: 
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Fig. 24. (Case 62.) Showing: I, the exposed field with incised vermis; II, the open cyst 
and laterally placed tumor; III, the left hemisphere “uncapped” to give proper access to 


growth for its enucleation; [V, diagram of imaginary cross section. 


fact, betrayed by the tabular list, that in six 
of the early cases the tumor was not found at 
the primary exploration. To this oversight a 
number of factors doubtless contributed, the 
more important being the surgeon’s failure 
understandingly to scrutinize the median 
structures of the exposed posterior cerebellar 
surface for any deviations from the normal 
topography. Another element lay in the fact 
that the essentially mesial position of the 
lesion was long unappreciated, little or no 
attention having been paid to abnormal prom- 
inence of the vermis, which, indeed, owing to 
the routine procedure introduced in 1910 of 
lowering tension by tapping the cerebral ven- 
tricle before opening the dura, might for the 
moment have lost what degree of prominence 
pre-existed. Still another factor in causing 
these deep lesions to be overlooked or mis- 
judged was the universal custom, when no 
surface lesion was apparent, of puncturing 
the lateral cerebellar hemispheres in the hope 


[Ref. p. 162.] 


of striking and evacuating a cyst, their fre- 
quent occurrence in the cerebellum having 
become well known. Indeed, a palpable cyst, 
pointing in one or the other hemisphere, 
might have been laterally opened with no 
conception of its source of origin and of what 
lay behind it. 

The appearance at operation. With the 
alterations in surface topography, so impor- 
tant to the surgeon, the pathologist does not 
concern himself; nor would the minor distor- 
tions be sufficiently well preserved in a cere- 
bellum containing one of these tumors even 
had the brain been hardened in situ before 
removal. Moreover, the surgeon must bear 
in mind that a cerebellum with no external 
evidence of distortion or tension may yet con- 
tain a deep median tumor only to be dis- 
closed by median transsection of the vermis; 
and the courage to take this radical step will 
depend on the degree of dependence one 
places in his pre-operative diagnosis. 
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a clean-cut enucleation of 

the growth. 
The non-cyslic tumors. 
| Though the majority of these 
astrocytomatous tumors in 
the cerebellum are in some 
degree associated with cysts, 
the lesions of compact type 
which are more difficult to 
deal with may deserve pri- 
mary consideration. They 
are essentially median lesions 
which goes to show that the 
predominantly cystic tumors 
have acquired their more 
noticeable asymmetry of po- 
sition through the tendency 
of the cyst to expand into 
one hemisphere more than 
the other. 

In Figure 11 is shown the 


, fairly normal appearing cere- 





(Case 43.) 


Fig. 25. 
tumor having been left undisturbed owing to its vascularity. 


From what is essentially a normal appearing 
posterior cerebellar surface with a wholly con- 
cealed tumor one meets with all manner of 
variations up to huge centrally placed, fully 
exposed lesions either solid or predominantly 
cystic. Selections from the sketches of the 
fields of operation will serve better than de- 
scriptions to show some of these variations. 
The drawings at the same time illustrate 
certain stages in the surgical procedure, which 
will be touched upon here with brevity and 
only in so far as they are of primary path- 
ological interest. 

In the obscure cases particular attention 
should be paid (1) to the extent, character, 
and relative asymmetry of the tonsillar hernia- 
tions, and (2) to the degree of prominence of 
the vermis and the relative widening of its 
convolutional folia. At secondary operations, 
because of protrusion, adhesions and surface 
cavities full of trapped arachnoid fluid, these 
finer points are necessarily lost and it is im- 
portant that they should be carefully ob- 
served at the primary exposure. At no later 
session will the conditions be so favourable for 


Condition found at original operation in 1925, the mural 


bellar surface exposed in 
Case 69. The uvula, howev- 
er, was slightly more promi- 
nent than normal and there 
was moderate herniation of the tonsils. The 
tumor which was wholly concealed and non- 
cystic would easily have escaped detection by 
the usual exploratory punctures through the 
lateral hemispheres. The growth, brought to 
view after incising the vermis at a depth of 
about a centimeter, was primarily excavated 
by “scalloping” and its shell was then cleanly 
brushed from the adjacent cerebellum. Its 
removal was subtotal owing to the line of 
attachment along the left margin of the widely 
expanded ventricle, this residual fringe of the 
growth having been coagulated by the spray. 

In Figure 12 from Case 64 is shown a sim- 
ilarly hidden and much deeper lying tumor 
which, however, proved not to be wholly 
concealed. The degree of herniation of the 
tonsils was such that before they could be 
liberated a laminectomy of the atlas was neces- 
sary. On then drawing the tonsils apart a 
small nubbin of tumor was visible at th« 
calamus where the posterior end of a medullo 
blastoma can so commonly be _ exposed 
Transection of the vermis was carried to < 
depth of two centimeters before the tumor 
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capped by a small cyst, was laid 
bare. The growth was soft and 
suckable and was at first mistaken 
for a medulloblastoma. It was 
cleanly removed with complete 
relief of tension as shown (compare 
Fig. 47) by the marked sagging of 
the hemispheres from the tento- 
rium. The widened fourth ventricle 
was fully exposed from calamus to 
dilated aqueduct. 

In Figure 13 from Case 70 is 
shown a much larger tumor of the 
same non-cystic type in which the 
vermis was a little more prominent 
than in the foregoing case. Here 
again a laminectomy of the atlas 
was called for to permit release of 
the tonsils and on separating them 
the lower pole of the tumor was 
similarly brought to view. On then 
splitting the vermis and brushing the hemi- 
spheres to the side the surface of a large, firm, 
non-cystic tumor was exposed. The extirpa- 
tion was abandoned short of completion, a 
shell of the growth having been left overlying 
the roof of the ventricle. 

In Figure 14 from Case 68, an example is 
shown of one of these median, essentially non- 
cystic tumors of predominantly fibrillary type 
which has crowded its way to the surface 
where it was covered by a thin film of scarcely 
recognizable nervous tissue and arachnoidea. 
The posterior end of the tumor, which con- 
tained a small localized cyst, projected 
through the foramen magnum and the arch 
of the atlas was removed to liberate it. The 
tumor on scalloping proved to be highly vas- 
cular and after a prolonged session the pa- 
tient’s condition forbade further progress. 
The excavated growth was firm enough to 
hold sutures which were drawn together to 
collapse the cavity. It was anticipated that 
this would facilitate removal at a second ses- 
sion. As a matter of fact, this step merely 
served so to straighten and elongate the resid- 
ual portion of the growth that its lower pole 
was pressed against the medulla by the closure 
of the wound. 

This false step unfortunately was the cause 
of an early respiratory failure. 


Fig. 26. 
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Patient, 


(Case 43.) aged 11, at time of discharge after 


first operation. [Ref. p. 162.] 
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Fig. 27. (Case 43.) The fresh specimen on removal 
showing effects of surface coagulation. [Ref. p. 162.| 
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Fig. 28. (Case 43.) 
pear-shaped tumor replacing former cyst; II, dislodgment of growth to side with pri- 
mary incision into ventricle; III, terminal exposure of widely dilated ventricle; IV, 


schema of assumed median section of lesion. 


The autopsy specimen from this case (Fig. 
15) makes clear that the excavation was far 
less complete than was believed at operation. 
The specimen serves at the same time to give 
an excellent idea of the size which one of these 
tumors may attain. The comparatively mild 
symptoms shown by the patient have already 
been alluded to in the section on symptoma- 
tology. The fact that there had been no pre- 
operative cerebellar rigidities or respiratory 
difficulty is the more remarkable when one 
sees to what an extent the entire brain stem 
has been dislocated forward. At one point, 
where pressed upon by a non-adherent nodule, 
the medulla is scarcely four millimeters in 
thickness. 

The lesion in Case 53, shown in Figure 16, 
was of similar fully exposed type but still 
larger in extent. The patient was a man 34 


Showing condition at second operation (cf. Fig. 25): I, the 


[Ref. p. 162.] 
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years of age with symp- 

toms of long duration. 

A tongue of the non- 

cystic and highly fibril- 

lary tumor projected so 
far into the spinal canal 
that removal of the arch 
of the axis as well as of 
the atlas was _necessi- 
tated. Thissort of spinal 
extension being far more 
characteristic of epen- 
dymomas than of astro- 
cytomas, the growth 
when first exposed was 
considered to be of the 
former type. The bulk 
of the tumor was electri- 
cally removed but the 
extirpation was left in- 
complete for the growth 
was adherent to the 
floor of the ventricle in 
the region of the cala- 
mus. Death occurred on 
the fourth day from peri- 
| tonitis due to perfora- 
~ tive duodenal ulcer. 

Relatively small cysts, 
as shown by some of the 
preceding illustrations, 
are frequent accompani- 
ments even of the essentially compact tumors 
just described. It is rare, in other words, 
to find an astrocytoma which does not show 
either on the surface or in its substance some 
evidence of cyst formation. A few examples 
of large cysts have already been cited in 
preceding sections of the text, and as pointed 
out in connection with Cases 1 and 2, the in- 
variable presence of an underlying nodule of 
tumor and its actual relation to the cyst took 
many years to determine. This, which is so 
important from the standpoint of surgical 
pathology, deserves re-emphasis here. 

The predominantly cystic lesions. These, like 
the compact tumors just considered, may be 
wholly concealed or may lie fully exposed to 
view as in the case of the infant Matthews 
(Case 61) whose symptomatic story has been 
told (cf. Fig. 8). In that instance the lesion 
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lay exposed in the midline; but cysts 
of comparable size which are con- 
cealed differ from the solid lesions 
in that they areoften asymmetrical- 
ly disposed, and come, for this rea- 
son, to be regarded as primarily 
hemispheric in origin. But even 
when so lateralized they will be 
found to extend well across the 
median line, and should the deeper 
mesial portion of the cyst-wall hap- 
pen to be free of tumor the thin 
roof of the fourth ventricle, flap- 
ping with the respiratory move- 
ments, can usually be made out at 
the bottom of the cavity. 

As shown in Figure 17 (Case 44), 
the presence of a concealed tumor 
was betrayed by a marked tonsillar 
herniation, more apparent on the 
left, and which should have been 
promptly released by removing the 
arch of the atlas. The vermis itself 
was without prominence. On _transecting 
the left hemisphere adjacent to it, a large 
(60 c.cm.) cyst, tumor-lined throughout, was 
encountered. The tumor which proved to 
be psammomatous (cf. Fig. 46) was extir- 
pated with difficulty because of its vascularity 
and the failure to approach it in the midline. 
The slow formation of an unsuspected post- 
operative clot was the cause of death at the 
expiration of twelve hours from sudden re- 
spiratory failure. The brain (Fig. 18) fur- 
nishes a good example of a large pressure cone, 
the development of which may have been 
encouraged in this instance by the fact that 
the patient had been subjected to a succession 
of lumbar punctures before his hospital ad- 
mission. 

But this type of tumor-lined cyst is unusual. 
It is far more common to find a definitely 
nodular and well localized area of mural tume- 
faction. These mural nodules vary greatly in 
size, some of them being no larger than a lima 
bean, others as large or larger than a hen’s 
egg. The succeeding sketches will indicate 
how variable may be the disposition and size 
of the mural lesions. 

In Figure 19, from Case 55, one sees a 
bulging vermis betraying a‘central lesion. 


Fig. 29. 
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cyst (cf. Fig. 26). 
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aged 15, on discharge after secondary 
operation for removal of large astrocytoma which had replaced original 


4 


re 


~ 


(Case 43.) Patient 


[Ref. p. 163.| 


A large cyst (75 ¢.cm.) was opened and a small, 
easily accessible mural tumor was disclosed. 
The nodule overlay the headward part of the 
ventricular roof which was necessarily opened 
in the process of the extirpation. There has 
been no symptomatic recurrence in this case 
for nearly three years and none may _ be 
expected. 

In Figure 20, from Case 54, the external 
appearances were essentially the same as in 
the last example but the mural nodule was 
attached to the upper surface of the cyst wall 
where from inaccessibility its removal was 
followed by bleeding from the leptomeningeal 
vascular attachments to the margin of the 
incisura, which was difficult to control. 

Occasionally the tumors may be multi- 
cystic, as indicated in Figure 21 from Case 59, 
a congeries of ‘‘daughter” cysts having been 
exposed at the base of the large centrally dis- 
posed lesion. The tumor nodule was thought 
to be adherent to the right lateral floor of the 
ventricle and was incompletely removed. 

In Figures 22 and 23 from Cases 66 and 30 
are shown examples of what would appear to 
be laterally placed cystic tumors, one in the 
left and the other in the right hemisphere. 
In both instances the conditions were favour- 





162 


able for an approach to the mural growth by 
incision directly through the hemisphere. The 
relation of the cyst to the fourth ventricle is 
diagrammatically shown in Figure 22 by the 
sub-sketch and in Figure 23 by the thin, in- 
tact roof of the ventricle which was bulging 
into the lower part of the cyst wall. 

In Figure 24 from Case 62, a less common 
finding is shown. The prominent vermis be- 
trayed a central lesion and on incising it a 
35-cubic-centimeter cyst was widely opened 
bringing to view a massive laterally placed 
mural tumor. It was necessary to “uncap”’ 
the left cerebellar hemisphere properly to 
expose this tumor and after its electro-surgical 
extirpation it was found to contain a large 
central cyst. In Figure 50 a lesion of similar 
type is shown. 

When the mural tumor occupies a median 
position (cf. Fig. 8) and is represented by a 
somewhat flat growth directly implanted on 
the roof of the ventricle, the surgeon may well 
hesitate to attempt its removal for the haz- 
ards are great and the mere evacuation of the 
cyst will of itself assure complete symptomatic 
relief for a number of years. What, however, 
is likely to happen so as to force his hand at a 
later session can best be told by the more de- 
tailed recital of an experience of this kind. 

Case 43. Median cerebellar cyst replaced four 
years later by compact tumor. Extirpation by electro- 
surgical methods. 

A girl 11 years of age, referred by Drs. R. C. Dodd 
and Frederick Tilney, of New York, was admitted 
August 7, 1925, with a history of symptoms of fully 
seven years’ duration. 

In 1918 when four years of age, she began having 
morning vomiting with brief suboccipital headaches 
and a noticeable unsteadiness of gait. This kept up 
for six months but ceased following a single osteo- 
pathic (sic) treatment. After a six months’ interval, 
the attacks returned again and periods of this sort of 
thing, looked upon as ‘‘cyclic vomiting,”’ continued 
off and on during the next two years. 

In June, 1922, the symptoms became aggravated 
and there were occasional attacks of unconsciousness 
following severe bouts of vomiting. The symptoms 
subsequently grew worse, there was diplopia, in- 
crease of staggering, and she was found to have a 
choked disc. By the autumn of 1922 all these symp- 
toms had disappeared and for the next two years, 
apart from occasional nausea, she was symptom-free 
and attending school with additional music and 
dancing lessons. During the autumn of 1924 and 


the following winter there were occasional reminders 
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of her former attacks and in May of 1925 they re- 
turned in full force with blurring of vision, instabil- 
ity, diplopia, nystagmus and a return of the choked 
disc. 

Examination on admission showed a winsome and 
co-operative child with an enlarged head giving 
Macewen’s sign, a choked disc of 3 diopters with 
some secondary pallor, a fairly well sustained fine 
nystagmus, a positive Romberg, and unstable gait 
with tendency to deviate to the right, definite ataxia 
with hypotonia and dysmetria of the extremities 
more particularly of the legs, sluggish superficial 
and deep reflexes. These symptoms, however, 
exhibited considerable variability from day to day. 

Operation. On August 11, 1925, the usual bi- 
lateral-flap exploration was made, great difficulty 
being encountered from extracranial bleeding. On 
opening the dura (Fig. 25) a bulging vermis was 
disclosed with such markedly herniated tonsils that 
the laminz of the atlas were promptly removed. A 
median incision in the vermis brought to view the 
wall of a large cyst which contained 75 cubic centi- 
meters of sherry-coloured, non-clotting fluid. At the 
base of the cyst overlying the fourth ventricle was a 
flat mural growth with a reddish granular surface. 
The growth proved to be so vascular that only a 
fragment was removed for histological examination. 
The walls of the cyst were then fixed by 40 per cent 
formalin until they became puckered and leathery. 
A silver clip was closed at one point on the surface 
of the tumor to serve as the telltale of any subse- 
quent change in the position of the lesion. 

Convalescence from this operation was without 
incident, pressure symptoms were promptly re- 
lieved, and the cerebellar signs rapidly diminished. 
She was discharged on September 2, 1925, in excel- 
lent condition (Fig. 26). 

Interval history. For the next three and a half 
years she remained essentially symptom-free, grew 
rapidly, attended school, engaged in such sports as 
skating, skiing, dancing, and diving at which she 
excelled. In May, 1929 the old symptoms began to 
reappear—slight morning headache, diplopia, and 
some instability. She re-entered the hospital on 
June 3 and was found to have a beginning choked 
disc and unmistakable evidence of recurrence in the 
cerebellar symptoms. There was no suboccipital 
protrusion, the old defect having become reossified. 
The X-ray showed that the clip placed on the sur- 
face of the tumor had been pushed outward. 

Second operation. June 13, 1929. Under local 
anesthesia, on reflecting the original flaps a large, 
centrally disposed, solid pear-shaped tumor was 
brought to view. It was sufficiently firm to permit 
of its holding traction sutures and of being enucleated 
intact (Figs. 27 and 28), there being only one mo 
ment of anxiety in the long four-hour procedur¢ 
due to bleeding from the anterior tentorial veins 
which were luckily caught by clips. 

There was a sharp postoperative rise in temper 
ature to 106° in three hours, but this was overcome 
Though the cerebellar ataxia had been accentuate: 
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by the operation, at the 
time of her discharge on 
July 6, 1929, these symp- 
toms were receding and 
her general condition left 
nothing to be desired (Fig. 
29). At the present time, 
fifteen months later, there 
isa residual slight diplopia, 
some trifling inco-ordina- 
tion of the right hand, and 
a little unsteadiness, but 
she has passed the sum- 
mer in a girls’ camp riding 
horseback and engaging in 
the usual activities of girls 
of her age. 

tvolution of the cyst. 
The relation of the 
cysts to the tumor 
which has taken so long 
to determine is suffi- 
ciently well illustrated 
by the examples cited. 
Certain tumors tend to 
exude plasma from their surface and the 
resultant xanthochromic fluid becomes en- 
cysted, the cavity becoming lined by a glisten- 
ing non-absorbing membrane such as quickly 
surrounds fluid trapped in tissues anywhere. 
The chemical composition of the fluid shows 
it to be nothing more than a capillary transu- 
dation which may or may not undergo spon- 
taneous coagulation and which varies in colour 
from a light canary yellow to the colour of 
sherry wine. That this exudative tendency of 
the tumors may have something to do with 
their vascularity is suggested by the fact that 
hemangioblastomas are particularly prone to 
form large cysts. After mere tapping and 
evacuation, the cyst eventually refills unless 
the mural tumor has been removed when the 
formation of fluid ceases even though the 
cyst wall remains. Hence the membrane does 
not secrete—only the tumor. 

Cavitation through degenerative processes 
may of course take place within the tumors 
themselves and cysts of goodly size thus be 
formed (cf. Figs. 24 and 49), but this is un- 
common and cysts wholly within tumors 
never reach the same magnitude as do en- 
veloping cysts. What is more, they are not 
lined by membrane and they do not appear to 
acquire the same degree of tension. 


its wall. 
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Fig. 30. Symptoms of many years’ duration supposedly due to multiple sclerosis. 
Operation disclosing: I, widely distended vermis with local cyst at situation of calamus; 
II, enormously distended ventricle with secondary xanthochromic cyst attached to 
[Refs. this page and 170.] 


It is of course conceivable that a tumor may 
wholly disappear through cavitation and ulti- 
mate absorption and leave nothing but non- 
secreting, empty cavities without trace of 
the original growth. There are two cases in 
our original series, both of them adults, in 
whom after many years of symptoms a cere- 
bellar lesion had become symptomatically 
stationary. In one instance it was an acci- 
dental postmortem finding in a patient with 
acromegaly. In the other, two thin-walled 
xanthochromic cysts of the fourth ventricle 
were disclosed at operation (Fig. 30); both 
were evacuated without disclosing a mural 
nodule and without in any way whatsoever 
altering the long-standing mild cerebellar 
symptomatology. Though both of these cases 
had come to be incorporated in our series of 
fibrillary astrocytomas, we have been unable 
to convince ourselves on restudy of the tissues 
that they show anything more than some 
reactive pericystic gliosis certainly nothing 
definitely astrocytomatous. 

If the tumor has died out in these cases it 
certainly is not what usually happens. Quite 
to the contrary, a small mural tumor identified 
but not removed at a primary operation 
usually comes in time more or less completely 
to replace the cyst. Whether the evacuation 
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Fig. 31. (Case 41.) One of several masses of the large 
central tumor that was fragmented in removal. Note 
smooth surface of these lesions as brushed from cerebellum. 


of the fluid may have allowed the growth more 
rapidly to expand, or whether the intracystic 
tension may tend so to interfere with its nu- 
trient blood supply as to diminish vascular- 
ity and discourage its growth, are queries that 
are unanswerable. The enormous size which 
mav ultimately be attained by the cyst-re- 
placing growth is exemplified by the following 
case. 

Case 41. A child three years of age, operated 
upon in October, 1924, proved to have a laterally 
placed, 80 cubic-centimeter cyst opened by incision 
in the right hemisphere with only fragmentary 
removal of the deep-lying, awkwardly accessible 
mural tumor. Three years later, in December, 
1927, for recent recurrence of symptoms a secondary 
operation was performed with radical extirpation of 
a huge tumor. The growth was non-adherent and 
it was removed piecemeal in large masses (Fig. 31), 
the last fragment having been dislodged from a 
pocket well above the level of the incisura (Fig. 32). 
A postoperative fatality from hyperthermia oc- 
curred 48 hours later. 


One more point should be mentioned before 
closing this section: namely, that astrocy- 
tomas, recurrent after primary incomplete 
operations, may come to be attached to the 
floor of the fourth ventricle thereby greatly 
increasing the hazard of subsequent attempts 
to extirpate them. This the following case 
illustrates: 


CASE 22. A boy 14 years of age with inconspicu- 
ous cerebellar symptoms was operated upon in 
March, 1921. After negative punctures of the lateral 
hemispheres a chance tap through the vermis at a 
depth of 2 centimeters entered a 10-cubic-centi- 
meter cyst which was evacuated. 

Eight months later, in November, 1921, he was 
readmitted because of a return of symptoms with 
suboccipital protrusion. On re-exploration the cyst 
was found replaced by a central tumor mass which 
was incompletely extirpated. The lesion was diag- 
nosed as a protoplasmic astrocytoma and a series 
of X-ray treatments was given. 

After six years of symptomatic freedom, on 
November 3, 1928, a third operation was performed 
and a huge recurrent growth was encountered. By 
this date, the essentially benign nature of the lesion 
was understood and the attempt was made entirely 
to remove it. This had to be abandoned short of 
completion, a single nodule of tumor having been 
left at the region of the calamus. 

Three weeks later, the patient having made an 
excellent recovery, a fourth operation on November 
28, 1928, was foolishly undertaken in the vain hope 
that the remaining nodule (cf. Fig. 33) might have 
become dislodged so that it could be removed (cf. 
the surgical experience in Case 40). This was found 
to be impossible and resultant bulbar symptoms led 
to the patient’s death five days later. 


8. CYTOLOGICAL CHARACTERISTICS 


As mentioned in the introductory section, 
Professor Councilman in the early years of 
the hospital had taken great interest in the 
gliomas submitted to his department for 
diagnosis. In his contemporary highly de- 
tailed descriptions with photomicrographs of 
sections stained by phosphotungstic acid 
hematoxylin, the tumors we now call astrocy- 
tomas, even had we not seen fit to re-examine 
them by more modern methods during the 
course of our subsequent review, are so well 
depicted as to be unmistakable. From the 
tabular column of contemporary pathological 
diagnoses for the years from 1913 to 1916, it 
is evident that he had laid emphasis on the 
fibrillary character of many of the lesions, but 
not until after 1923 does the histogenetic 
type of the tumors begin to be recorded witha 
distinction drawn in the case of the astrocy- 
tomata between fibrillary and protoplasmic 
varieties (cf. Table of Cases). 

Nothing can be of greater value to a surgeon 
than the ability immediately to visualiz 
from the gross appearances of a tumor what 
will be its histological nature. Too great 
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(Case 41.) 


Vig. 32. 
incisura and overlies the corpora quadrigemina. Note: (1) that roof of fourth ventricle has been removed from 
corpora to vermis; (2) the forward displacement and vertical position of the brain stem; (3) the intact floor 


of fourth ventricle. [Ref. p. 164.] 

emphasis cannot be laid upon this. When, 
however, dependence was had upon the long 
delayed pathological reports, which tissue 
fixation and sectioning and special staining 
demanded, one’s memory of the lesion as 
seen at operation had become so obscured by 
intervening experiences and impressions, it 
was impossible satisfactorily to couple its 
finer architecture with the appearance in the 
living. Not until the supravital technique 
(cf. Fig. 34) came within the past few years 
to be routinely employed for purposes of 
immediate diagnosis have our difficulties on 
this score been largely overcome; and further 
experience with this technique for purposes 
of immediate tumor differentiation makes it 
possible to lay still greater stress upon its 


To show (nat. size) the right lateral bed of tumor which has extended through the 


value than was justified even a year ago in 
the discussion of the medulloblastomas. This 
method, which has been described elsewhere 
(10), enables one to see the intact cell with its 
cytoplasmic processes intact and well spread 
whereas on sections it is mere chance that the 
cell should happen to lie largely in the plane 
of the cut tissue. Astrocytes are so charac 
teristic as to be unmistakable either in a fresh 
smear or in fixed-tissue sections, but those 
shown by the latter method are so shrunken 
by fixation they are as different from the liv- 
ing cell as is the raisin from the grape. 

From the disposition, external appearance, 
consistency and other qualities of most cere- 
bellar astrocytomas, we may now, in the ma- 
jority of cases, make a close guess at the time 
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Fig. 33. (Case 22.) Brain of patient originally operated upon in March, 1921, when cyst punctured. Six months 


later partial incomplete extirpation of tumor. 


of the operation as to what the microscope 
will show. A large xanthochromic cyst with 
a definite, fairly firm, sometimes even rubbery 
mural tumor of low vascularity can hardly be 
anything else. Indeed, the nature of the 
lesion may be so unmistakable that when an 
equivocal report is returned from the labora- 
tory, subsequent study not infrequently 
settles the matter in favour of the operative 
diagnosis. The column in the Table recording 
the presumptive naked-eye diagnoses will 
show that since the tumor in Case 53 was mis- 
taken in November, 1927, for anependymoma, 
the correct anticipatory impression of the 
cytological nature of the lesion was had in all 
instances with the exception of the most 
recent one (Case 76) when at operation the 
lesion was looked upon as a probable angio- 
blastoma. 


Relief for seven years before return of symptoms. Radical extirpation 
attempted; tumor found adherent to floor of fourth ventricle (arrow). Fatality. 


[Ref. p. 164.] 


Rarely does one meet with a glioma of 
cytologically pure type. Even in the rapidly 
growing medulloblastomas, an _ occasional 
transition of the primitive cells into spongi- 
oblast or even neuroblast may be found on 
smear (10),on culture (11), or in the sections 
(12). This is no less true of the astrocytomas 
in which not only are fibrillary and protoplas- 
mic elements commingled in varying propor- 
tions but an occasional oligoglia cell may be 
clearly demonstrated by supravital technique 
(10). These rare elements, however, do not 
modify the pathological diagnosis for the 
principle of glioma classification is based on 
the predominating type of cell. 

The cerebellar astrocytomata (and the same 
may be true of the cerebral ones as well 
though we have not as yet thoroughly re- 
studied the 151 tumors so listed) are in reality 
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Vig. 34. (Case 68.) 
(neutral red stain, X 300). 
supravital preparation from Case 73. 


[Ref. p. 165.] 
mixed tumors in most of which fibrillary and 
non-fibrillary astrocytes are found congre- 
gated in different areas (Fig. 35). The relative 
proportion of the two elements can usually 
be anticipated by the consistency of the lesion 
as found at operation. The tumor may be as 
dense as a fibroma and as difficult to “‘spread”’ 
but even when this is so the tangled fibrillary 
mesh is easily demonstrable (Fig. 36). On 
the other hand, the growth may be so soft and 
“suckable”’ that, in the absence of an accom- 
panying cyst or of tell-tale implantations, it 
is difficult surgically to distinguish from a 
medulloblastoma. But these soft, loosely tex- 
tured tumors composed largely of non-fibril- 
lary (protoplasmic) astrocytes prove to have 
the same favourable prognosis, if properly 
treated, as do those in which fibrillary astro- 
cytes predominate, and it is for this reason as 
stated in an earlier section that we no longer 
believe it to be necessary or profitable clin- 
ically to draw a distinction between them. 
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A, Supravital preparation of the densely fibrillary astrocytoma shown in Figures 14 and 15 
B, Protoplasmic astrocyte (X 850) from same preparation. C, Fibrillary astrocyte in 
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The microscope, in other words, cannot tell 
the whole story and without clinical correla- 
tion one may be easily led astray by what it 
shows. The experience with these tumors is 
reminiscent of the early attempts by patholo- 
gists to classify the acoustic tumors which 
were variously regarded as pseudo-gliomatous 
or fibrosarcomatous depending upon the par- 
ticular portion of the growth which happened 
to be included in the microscopic preparation, 
these lesions like the astrocytomata being 
composed, in varying proportions, of two 
kinds of tissue differing greatly in architec- 
tural appearance. Even in the solid and 
densely fibrillary tumors of the type grossly 
shown in Figure 15, there are loosely textured 
vacuolated areas which are sparsely fibrillary 
or which may show no fibrils at all (Fig. 37). 
On the other hand, in not a few tumors, form- 
erly classified as protoplasmic, further sections 
reveal areas which are either sparsely (Figs. 
38 and 39) or densely fibrillary. Case 41 pro- 
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vides a good example of the latter, the frag- 
ment of tumor removed for diagnosis at the 
primary operation in 1924 having been called 
protoplasmic whereas the large tumor sub- 
sequently removed three years later proves to 
be about fifty per cent fibrillary (Fig. 40). 
Only two (Cases 20 and 49) of the nine exam- 
ples originally classified as protoplasmic are 
so free from fibrils in the sections as yet stud- 
ied that they might justify being put in a 
separate category were it not that they show 
the same favourable prognosis on removal as 
do the highly fibrillated tumors. Case 49 
which has already figured in the literature 
may deserve special citation in this respect. 


Case 49. A child eight years of age with the 
history of morning headaches and vomiting for a 
period of only six weeks was transferred to us from 
the Children’s Hospital on September 27, 1926, 
where a 5-diopter choked disc had been found. 
Examination showed a hydrocephalic enlargement 
of the head and there were definite though incon- 
spicuous signs including nystagmus pointing to a 
cerebellar lesion. 

At operation on September 30 a highly vascular 
condition of the extracranial tissues was found 
necessitating early puncture of the hydrocephalic 
ventricle before the exposure of the cerebellum 
could safely be proceeded with. After removing the 
thin suboccipital bone and reflecting the dura, the 
lower pole of a median tumor was seen projecting 
between the tonsils down through the foramen and 
a laminectomy of the atlas was made in order to 
liberate it. A central, pear-shaped tumor covered by 
a thin sheet of cortex was then exposed (Fig. 41 A). 
Because of its highly vascular surface it was mis- 
taken for an hemangioblastoma. It was found to 
be non-adherent at the situation of the calamus 
where the lesion was partly cystic and a small frag- 
ment of the cystic tissue was removed for histo- 
logical examination. It proved to be _ sclerosed 
cortex. 

The child made an excellent recovery with sub- 
sidence of all symptoms and was given a series of six 
X-ray treatments and discharged on October 28. 
By March of the next year headache and vomiting 
had begun to reappear and there was bulging of the 
suboccipital region. Her readmission was advised 
and with the newly introduced electro-surgical 
methods, it was hoped the tumor could be safely 
attacked. The growth, possibly in consequence of 
the radiation, was found at this session after shrink- 
ing by surface coagulation to be sufficiently firm to 
be easily manipulated. It was removed in foto (Figs. 
41 and 42) with the usual wide exposure of the fourth 
ventricle. 

From this operation the patient made an excellent 
recovery (Fig. 43) and remains symptom-free now 
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three and a half years later. The tumor after fixation 
and sectioning proved to be an astrocytoma com- 
posed almost wholly of protoplasmic elements, only 
an occasional fibril being evident in the single block 
which has been cut (Fig. 44). 


Other secondary features of these slowly 
growing tumors which may deserve mention 
are the tendency to hyalinization of the 
blood-vessels (Fig. 45) and the occurrence of 
spotty calcification (Fig. 46) which in one 
instance led consequently to the roentgeno- 
logical diagnosis of tuberculoma. 


Q. DIFFERENTIAL DIAGNOSIS 

This has necessarily been touched upon 
from its several aspects, clinical, surgical and 
pathological, in preceding sections. From a 
symptomatic standpoint a medulloblastoma 
tends on the whole to be much more rapid in 
onset and on the average to occur at an earlier 
age than the other types. In a recent case a 
medulloblastoma with spinal metastases has 
been verified by the finding of tumor cells in 
the cerebrospinal fluid, but this could scarcely 
be advocated as a routine measure for it is 
quite possible that the puncture would serve 
to dislodge cells from an intact tumor and 
disseminate them through the cerebrospinal 
spaces. 

Attention may be called to the fact that, 
in view of the inconspicuous local symptoma- 
tology there may be difficulty in distinguish- 
ing between the hydrocephalus due to a tu- 
mor of the third versus tumor of the fourth 
ventricle. This uncertainty was recorded for 
Case 30 but most of the third ventricle lesions 
of childhood are congenital cysts arising from 
relics of Rathke’s pouch and they usually 
show calcification. Another source of diag- 
nostic error less likely to occur today than 
formerly is due to the failure to detect the 
presence of a concealed and deeply seated mid- 
cerebellar lesion. This has led (e.g., Cases 28 
and 36) to the diagnosis of pseudo-tumor or 
chronic arachnoiditis in case the wall of the 
posterior cistern was found to be greyish and 
appeared thickened. 

Roentgenotherapy might conceivably be 
called upon as a diagnostic aid in view of the 
known effect of the X-ray in temporarily 
checking the growth of a medulloblastoma. 
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Fig. 35. (Case 33.) Showing, in same section, densely lig. 36. (Case 77, not in series.) The dense felt-work 
fibrillary area in sharp contrast with oedematous sparsely of fibrils in a rubbery astrocytoma diflicult to “spread” 
fibrillary area (P.T.A.H. X 150). (Ref. p. 167.| (supravital preparation, X 850). [Ref. p. 167.| 





Fig. 37. To show the architectural appearance of the densely fibrillary astrocytoma from Case 68 shown in 
Figure 15 (P.T.A.H. X 150). [Ref. p. 167.] 
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This recourse, however, would hardly serve 
the purpose of distinguishing between the two 
lesions in view of the known spontaneous re- 
missions in the symptoms of an astrocytoma. 
Moreover, serious risks may be attached to 
the procedure. When there is a definite his- 
tory of headache and vomiting with more or 
less notable remission over a period of years, 
one may feel reasonably sure he is not dealing 
with a medulloblastoma. 

The lesions with which a cerebellar astro- 
cytoma is likely to be confused when exposed 
at operation are the medulloblastomas, the 
ependymomas, angioblastomas, and possibly 
the papillomas which frequent the same mid- 
cerebellar region. A percentage basis would 
speak in favour of an astrocytoma for in our 
series they occur in the proportion of 76 to 62 
medulloblastomas, to 22 angioblastomas, to 
18 ependymomas. 

In the case of median tumors that are un- 
associated with cysts or in which the cystic 
formation is relatively inconspicuous, and 
particularly when the tumor is relatively soft 
and easily “‘suckable” as we say, there may 
be doubt as to its nature, many astrocytomas 
being sparsely fibrillary. On the other hand, 
in the medulloblastoma report (2) examples 
were given of tumors that were sufficiently 
firm to be enucleated more or less intact. In 
short, the median cerebellar astrocytomas 
may be so soft and free from cysts as to sug- 
gest a medulloblastoma (e.g., Cases 45 and 
50), so vascular as to suggest an angioblastoma 
(e.g., Cases 49 [cf. Fig. 44] and 76), or so dis- 
posed as to resemble an ependymoma (e.g., 
Cases 34, 42 and 53 |cf. Fig. 16|). The Table 
will show how often the operative diagnosis 
was misjudged in the past, and how free from 
errors it has been since the nature of the lesion 
in Cases 49 and 50 was misjudged. 

An erroneous pre-operative diagnosis of 
tuberculoma was made in one instance (Case 
71) by the roentgenologist on the basis of 
spotty calcification in the subtentorial region 
detected stereoscopically on the X-ray films, 
but the clinical history and examination 
served to make it improbable. Calcification 
in the subtentorial region is difficult to detect 
and it has been observed only in this single 
instance though a number of the tumors have 
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shown calcification on microscopic examina- 
tion. It, moreover, is common in the cere- 
bellar ependymomas and too much stress for 
purposes of pre-operative differential diagnosis 
cannot be laid upon it. 

Two other conditions may deserve mention. 
One of them is what is called chronic cisternal 
arachnoiditis which probably corresponds 
to what was once called pseudo-tumor cere- 
belli for these conditions are apt to provoke 
symptoms that are suggestively cerebellar; it, 
however, is not a common condition in child- 
hood though the Table will show that Case 28 
after the primary operation was so diagnosed. 
The other condition may possibly be best 
designated as congenital cystic malformation 
with occlusion of the foramen of Magendie. 
In one instance of this sort in a child the pre- 
operative diagnosis of astrocytoma was made 
and at operation a small thin-walled cyst 
similar to that shown in Figure 30 was found. 


10. PHYSIOLOGY 


Whereas localization of function in the 
cerebrum is of the utmost importance in de- 
termining the locus of its tumors, the same 
cannot be said of the cerebellum in spite of 
the most elaborate studies. We may often 
determine the laterality of tumors and may 
distinguish between primarily extracerebellar 
and primarily intracerebellar lesions. We may 
at times also make a close guess as to whether 
the lesion is essentially median in position and 
presumably by the predominance of vomiting 
in the symptomatology whether the brain 
stem is under compression, which it usually is 
in these midline tumors. 

It has been learned that a surprising amount 
of cerebellar tissue can be experimentally re- 
moved from an animal without permanent 
disability and the customary “uncapping” 
of the cerebellum to get a satisfactory expo- 
sure of the familiar acoustic tumor is followed 
by no discernible subsequent instability unless 
the excision is made deep enough to damage 
the dentate nucleus or the peduncles. And as 
will be seen from the description of the oper- 
ations for these astrocytomas, the vermis may 
be vertically split throughout its length so as 
fully to expose the fourth ventricle with no 
symptomatic trace of this radical procedure. 
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Fig. 38. (Case 40.) Sparsely fibrillary area in tumor Fig. 39. (Case 22.) Sparsely fibrillary area from soft 
which was formerly classified as protoplasmic (P.T.A.H. tumor showing single fibrillary astrocyte with stumpy 
X 600). [Ref. p. 167.] processes (P.T.A.H. X 609). [Ref. p. 167.] 





Fig. 40. (Case 41.) Fields from different areas of a typical mixed astrocytoma classified as protoplasmic from a 
small fragment removed at primary operation. Purely protoplasmic, left; densely fibrillary, right. [Refs. pp. 167-8.] 




















Fig. 41. (Case 49.) Showing: A, field at first operation in 1926 
when a supposedly angioblastic tumor was exposed and its surface 
coagulated; B, the electro-surgical removal of the intact tumor at a 
second operation seven months later. [Ref. p. 168.] 
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Fig. 42. Tumor from Case 49 supposedly an 
angioblastoma, shrunken by coagulation before 
removal (nat. size). [Ref. p. 168.] 


What is more, after the removal of 
huge recurrent cerebellar tumors little 
may be left but a mere shell of cere- 
bellum and yet it may suffice for all 
practical purposes of equilibrium and 
muscle tone. 

Nor as a matter of fact, apart from 
an interest in cerebellar physiology, 
does exact localization or even later- 
alization of the lesion make a vast 
degree of difference to the surgeon 
since there is only one satisfactory 
way of surgically exposing the cere- 
bellum and that is from behind and 
below the level of the lateral sinuses, 
the precise situation of the lesion 
being determined by a close scrutiny 
of the surface configuration for dis- 
tortions, by abnormal vascularity, by 
palpation and exploratory punctures. 
The subtentorial fossa is so compara- 
tively small that an intracerebellar 
tumor of any sort and situation may 
exert pressure effects that are evenly 
distributed and apart from the pos- 
sibly greater inco-ordination of legs 
over arms or of one side over the other, 
preliminary localization is scarcely 
determinable nor from an operative 
standpoint is it greatly needed. The 
particular tumors under discussion, 
in spite of their associated cysts which 
may bulge more markedly into one 
hemisphere than the other, are essen 
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lig. 43. (Case 49.) Showing patient on discharge after second operation. Note depilation from six months of inef 
fective radiation (1926-1927); also absence of protrusion. [Ref. p. 168.] 


tially median in position and the chief matter 
of neurophysiological interest is the fact that 
nystagmus may be inconspicuous or absert 
even though ataxia, which particularly affects 
the lower extremities, be of extreme grade. 

That much might be learned of cerebellar 
function through the study of these cases by 
a physiologist whose interest lies in the nerv- 
ous system goes without question; and the 
fact that a knowledge of their morbid anat- 
omy rather than neurophysiology has to do 
with the successful treatment of these tumors 
should not be taken to mean that the oppor- 
tunity of advancing knowledge of cerebellar 
function should be neglected. 


Il. THERAPEUTIC CONSIDERATIONS 


The brief notes in the Table under the cap- 
tion ‘Operative Procedures” serve as mile- 
stones of our therapeutic progress, successive 
modifications in the surgical manoeuvre having 
been necessitated as our knowledge of these 
particular tumors grew. Several periods cor- 
related mainly to contemporary views of 
tumor pathology may be recognized. ‘The 
dates will show when emphasis was laid al- 
most wholly upon the cyst which was punc- 


tured and evacuated, or laid open and treated 
by some tissue fixative, or in favourable cir 
cumstances excised; when it began to be ap 
parent that recurrences were inevitable and it 
was found that the cysts were apt to be re- 
placed by tumor; when the effort to identify 
the tumor for purposes of classification be- 
came a routine; when radiotherapeusis was 
given a trial; and finally, after the relatively 
benign nature of the lesions became apparent, 
when the importance of removing the mural 
nodule intact at the first session began to be 
appreciated. These several periods have been 
punctuated also by successive improvements 
in technique and it can be seen when ventric 
ular punctures in course began to be used; 
when local anesthesia was first employed, 
when the suction apparatus came into gen- 
eral use; when it came to be realized that the 
tumors were primarily median in position and 
overlay the fourth ventricle so that even when 
concealed they were best approached by a 
median transsection of the vermis; and finally 
when electro-surgical methods came to sim- 
plify enucleation and hemostasis. 
Radiotherapeusis. Soon after the war, we 
began more or less routinely to subject pa- 
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Fig. 44. (Case 49.) Vacuolated astrocytoma almost wholly protoplasmic. A, To show character of the lesion 
(X 150). B, Higher magnification (X 600) showing sparse fibrils in lower corner of field. [Ref. p. 168.] 
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Fig. 45. Showing, in Case 72, characteristic hyaliniza- Fig. 46. Showing, in Case 44, the spotty calcification 
tion of blood vessels which in some tumors is very pro- often seen in these tumors and occasionally detected by the 
nounced. [Refs. pp. 168 and 188.] X-ray. [Refs. pp. 161 and 168.] 
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Fig. 47. (Case 71.) 





Showing: I, the posterior cerebellar surface with prominent 


vermis; II, the tumor exposed after median incision of vermis; III, stage of difficult 
dislodgment from tentorium; IV, appearance of field at conclusion of operation with 
sagging hemispheres and edge of incisura exposed. Insert shows (cf. Fig. 49) the assumed 


lesion in sagittal section. [Refs. pp. 185-6.] 


tients to therapeutic radiation after opera- 
tions which had served to demonstrate the 
presence of a glioma. The results on the 
whole were looked upon as encouraging. The 
treatments at least did no harm and in the 
face of what was thought to be, at best, a 
malignant growth, they gave us a therapeutic 
straw to lean upon. Similar steps were being 
taken in other places and ere long articles 
were published advocating preliminary radia- 
tion before resorting to surgical intervention. 
The risks of so doing are‘ now well known. 
Radiation of a tumor, when effective, caused 
swelling of the growth and increased symp- 
toms which may prove fatal in the absence of 


a decompression. What is more, without some 
assurance of the histological nature of the 
lesion, from which alone some idea could be 
gained of its prognosis when unradiated, the 
presumed effects were capable of misinter- 
pretation. This is particularly true of tumors 
such as those under consideration whose 
symptoms are prone to show spontaneous 
remissions. 

Gliomas which had been surgically verified 
and decompressed offered a more favourable 
opportunity to observe the effects of roent- 
genization, and the matter during the next 
several years was thoroughly put to the test 
by Dr. M. C. Sosman, the hospital roent- 
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genologist. From the notes in the last column J 


of the Table it can be seen that during 1922 
1924 (Cases 22-50) the patients with these 
cerebellar astrocytomas were commonly ra- 
diated, as was true of other verified gliomas. 
The susceptibility of the medulloblastomas to 
this form of treatment soon became apparent 
and for reasons now better understood the 
astrocytomas were long thought to be bene- 
ficially influenced. In September, 1927, a 
conjoint report of these experiences was given 
by Sosman, Bailey, and Van Dessel before 
the American Roentgen Ray Society (13). 
The conclusions then expressed were that 
roentgen therapy at best merely exercises a 
restraining influence on the more malignant 
types of glioma, more particularly on the 
medulloblastomas, to a less extent on the 
glioblastomas; and, as was stated, some im- 
provement had also been obtained with the 
protoplasmic astrocytomas whereas the more 
slowly growing tumors, notably the fibrillary 
astrocytomas, remain uninfluenced. 

This conservative statement would about 
represent our present-day views with the in- 
clusion of the more protoplasmic with the 
fibrillary types (at least of the cerebellar astro- 
cytomas) for we would no longer think of sub- 


Patient on discharge 20 days after operation. 
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jecting even them to radi- 
ation. It will be seen from 
the Table when our en- 
thusiasm for this supple- 
mentary treatment began 
to wane. Cases 45 and 50 
were so treated (and with 
presumed benefit) but that 
was partly because the 
lesions were mistaken at 
the time of operation for 
medulloblastomas and 
there was delay in getting 
a pathological report upon 
them. Cases 46 and 48 
were also radiated from 
some misunderstanding; 
and Case 49 for the reason 
that the lesion was mis- 
taken foran angioblastoma, 
a type of tumor somewhat 
amenable to roentgeniza- 
tion. 

That a cerebellar astrocytoma, whether 
predominantly fibrillary or predominantly 
protoplasmic, is wholly unaffected by radia- 
tion is at least something learned to lighten 
the labour of the roentgeno-therapeutic depart- 
ment. Without a knowledge of the natural 
history of the tumor, regarding it simply as a 
glioma and consequently a lesion of malignant 
character, the results in many instances might 
well enough have been misinterpreted as 
triumphs of radiotherapy. 

Pre-operative therapy. Owing to the pecul- 
iarly insidious progress of these mid-cere- 
bellar astrocytomas, patients are apt to enter 
the hospital in an advanced stage of the proc- 
ess with seriously impaired vision, and a few 
days’ unnecessary delay may mean blindness. 
If delay is unavoidable, recourse is had to 
salinization, preferably in children by magne- 
sium sulphate enemata. The value of this 
procedure in lowering intracranial tension 
particularly when there is hydrocephalus can- 
not be overemphasized, and it is not uncom- 
mon for bedridden and vomiting children to 
be up and playing about in a day or two so 
free from symptoms as utterly to belie the 
seriousness of their plight. 

It has already been pointed out that intract- 


[Ref. p. 187.] 
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able constipation is a 
customary complaint 
due partly to the fact 
that straining at stool 
for obvious reasons 
greatly exaggerates the 
headache. Caution 
should be given at the 
same time against the 
giving of large enemata. 
Nothing could be more 
dangerous for a patient 
in the stage of the mal- 
ady in which cerebellar 
rigidities or actual (Jack- 
sonian) seizures occur, 
than to be propped up 
on a bed pan and obliged 
to evacuate in this posi- 
tion an enema which 
causes uncontrollable 
peristaltic straining. 
Death has occurred un- 
der such circumstances 
in two (e.g., Case 15) instances and in earlier 
days when it was customary to give a pre- 
operative enema not a few patients had 
serious cerebellar seizures inopportunely 
provoked thereby on the morning set for 
operation. 

Another thing to be avoided and against 
which attendants are warned is the possibility 
of twisting the patient’s head into a painful 
position in the process of shaving the scalp 
preparatory to the operation. A cerebellar 
seizure may sometimes be the consequence of 
this, and it is therefore wise in critical cases 
to carry out the shaving after the patient is 
in the comfortable face-down position on the 
operating table. 

The anesthetic. Most neurosurgeons have 
come round to what de Martel first strongly 
insisted upon: namely, that most cerebellar 
as well as other intracranial operations of 
other types could and should be carried out 
under local anesthesia. It is remarkable how 
well patients, even young children, will endure 
these long procedures with scarcely any com- 
plaint worth recording. Not only does inhala- 
tion narcosis vastly increase the difficulties 
from extracranial bleeding encountered in the 
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Fig. 49. (Case 71.) The 51 gram tumor (nat. size) after transsection showing cystic 
cavities (cf. Fig. 47). [Ref. p. 187.] 


preliminary stages of the operation, but it is 
highly dangerous from the standpoint of re- 
spiratory embarrassment particularly when 
the symptomatology of one of these fourth 
ventricle tumors is at all advanced. 

It is our custom in most intracranial opera- 
tions to give a preliminary dose of 0.3 milli- 
grams of scopolamine with 1o milligrams of 
morphine shortly before the operation with 
another 5 or 10 milligrams of morphia in 
course if it is called for; but even this, when 
there is impaired respiration, may be pre- 
cluded. The Table will show that since April, 
1926, twenty-one of the operations have been 
conducted wholly under novocain infiltration. 
In another ten operations, restlessness or com- 
plaints or inco-operation on the part of the 
children have made it necessary to tide over 
difficult periods with temporary etherization. 
This we have occasionally given per rectum, 
but we usually prefer to use the rectum for a 
continuous Murphy-drip during the long ses- 
sion, a thousand cubic centimeters or more 
of fluid thus being given.' 

1We have recently had occasion to use avertin per rectum with 
highly satisfactory results in patients who may be intolerant of local 


anesthesia alone. The drug acts directly on the sleep center in the third 
ventricle. 
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Operative sketches showing: I, the bulging vermis and marked 


pressure cone extending almost to the arch of the atlas; II, the lesion after primary 
exposure, its right half cystic, its left solid; III, the removal of the solid portion from 
its nest in left hemisphere without opening the ventricle, disclosing small separate 
nodule; IV, the final appearance of the field with small opening into ventricle and 
sagging hemispheres (that on the right hanging by an anchoring vein), permitting full 
view of tentorium to margin of incisura. [Ref. p. 187.] 


The cerebellar exposure. By good fortune as 
long ago as 1904 a satisfactory operative 
method had been hit upon of getting a wide 
bilateral exposure of the posterior face of the 
cerebellum. In one way or another this pro- 
cedure has been simplified and perfected but 
in its essentials it remains as first described 
(14). As it is commonly referred to in the 
Table merely as the usual or customary pro- 
cedure, something more may be said of it here, 


for though “the operation proper” is repre- 
sented by what is done after the cerebellum 
is once exposed, the method of approach and 
the method of withdrawal are essential parts 
of the procedure and may be exceedingly diffi- 
cult and tedious. 

It is, indeed, an adage of the operating 
room that “a cerebellar case takes an hour t« 
get in, another to get out, and plenty of time 
between”’—the “time between,” usually 
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Fig. 51. (Case 72.) The patient three weeks after operation. [Ref. p. 187.] 


matter of an hour or two, may sometimes be 
extended to three or four. And should there 
have been sufficient uncertainty of localization 
to have made a preliminary ventriculography 
advisable—a measure we hesitate to resort to 
in critical cases such as these unless we are 
prepared to operate immediately afterward— 
this means pretty much a full day’s work. 
Consequently to gain time for other things I 
have come of late years to relay most of these 
operations with my skillful associate, Gilbert 
Horrax, who does the larger part of the getting 
in and getting out while I take over the deal- 
ing with the lesion. 

The postoperative photographs of the pa- 
tients that accompany the few more detailed 
case reports that have been picked out for 
illustration will show the usual situation of 
the “cross bow” incision we continue to 
employ. It is not an operation for a tyro, and 
some neurosurgeons have recently advocated 
the return either to a vertical incision or to 
the old low, transverse incision, neither of 
which in my opinion gives adequate room for 
the critical manipulations to follow. The 
attempt to turn down a bone flap in this mus- 
cularly well protected region is wholly un- 
necessary and can only serve to incommode 
subsequent manipulations. 

The linear part of the incision, which 


should be precisely in the ligamentum nuche, 
is highly advantageous as one never knows 
when it may be necessary, owing to an ex- 
treme pressure cone or to an actual extension 
of the tumor through the foramen magnum, 
to laminectomize the atlas. This, as noted in 
the Table, was carried out in seventeen cases 
in the series and doubtless would have been 
beneficial in others (e.g., Cases 4, 19 and 44); 
and in consideration of the fact that the 
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Fig. 52. (Case 72.) The attached surface of the tumor 
nodule after removal (nat. size). [Ref. p. 188.] 
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hemispheres to give 
access to the deeper 
parts of the vermis 
without needless con- 
tusion. 

Care should be taken 
in reflecting the curved 
flap of scalp downward 
to identify the margin 
of muscular attach- 
ment, a thin edge of 
which should be care- 
fully preserved for sub- 
sequent suture in 
layers, for otherwise 
spurious meningoceles 
may form under the 
flaps. The repair of a 
wound in which this 
had occurred led to one 
of the fatalities in the 
series (cf. Case 54). 
The extracranial ve- 
nous stasis produced 
by the intracranial ten- 
sion, which inhalation 
narcosis serves to ac- 
centuate, may not in- 
frequently give serious 
trouble so soon as the 











Fig. 53. (Case 73.) Operative sketches showing: I, the bulging vermis and mild 
tonsillar herniation; II, the tumor after primary excavation; III, the residual fragment 
being withdrawn together with roof of ventricle; IV, the resultant cavity with abundant 
clips shown above sagging hemispheres where vascular tentorial attachments had 


been torn. [Ref. p. 188.] 


purpose of the laminectomy was to release a 
dangerous pressure cone it is significant that 
only two of these complicated operations led 
to a fatality. In Case 53, removal of the 
laminz of the axis as well as of the atlas, as 
will have been observed (Fig. 16), was neces- 
sarily carried out before the lower pole of the 
tumor could be liberated. 

The curvilinear incision from mastoid to 
mastoid makes possible the wide reflection of 
the lateral flaps needed for the exploration of 
the lateral recesses when that is necessary, 
gives room for the “uncapping”’ of a hemi- 
sphere, when for the proper exposure of an 
awkwardly placed tumor this is called for, 
and permits sufficient lateral separation of the 


muscle begins to be 
scraped from the bone 
in process of reflecting 
the lateral flaps. Wax- 
ing may fail to control 
this and early recourse must sometimes be had 
to a ventricular puncture which greatly im- 
proves the situation by lowering tension. And 
with the needle left in position, excessive pro- 
trusion of the hemispheres, when the dura 
comes to be opened, is avoided and their sub- 
sequent manipulations are less likely to cause 
disagreeable symptoms. This device, first put 
into practice in 1909, has since become com- 
mon property and it is but one of many 
similar steps so commonly employed as 
scarcely to deserve mention. 

As a matter of fact, this preliminary empty 
ing of the cerebral ventricle is disadvantageou: 
in one respect for it may so lower tension i1 
the posterior fossa that surface indications 0 
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a deep, median, wholly 
subcortical tumor are effec- 
tually concealed and may 
be overlooked. This hap- 
pened, as the Table records, 
at the first operation on 
Cases 4, 10, 11, 28, and 36, 
the last experience of the 
kind having been in Sep- 
tember, 1923. The lesion in 
the succeeding forty cases, 
even though concealed, has 
(with the exception of Case 
59) been brought to view 
and verified at the first 
session. 

What is of chief impor- 
tance, as emphasized in the 
section on gross pathology, 
is the close scrutiny of the 
widely exposed posterior 
surface of the cerebel- 
lum. There is of course no difficulty in 
locating the lesion when a portion of the 
tumor is visible on the surface, or when 
there is marked hemispheric asymmetry, 
or when palpation discloses a cyst. But 
when there is perfect symmetry as there 
often may be with a deep median, non-cystic 
lesion, the relative widening of the vermis is 
about all that one has to go upon. And should 
tension have been wholly relieved by escape 
of cerebrospinal fluid and the cerebellum have 
settled back into its normal position, it not 
only takes conviction to incise the vermis but 
one may have to carry the incision down a 
centimeter or two before the surface of the 
tumor, which may prove to be surprisingly 
large, is actually reached.! 

The surgical procedure is far more simple 
when there is a large cyst which bulges into 
one hemisphere more than the other, for even 
if not palpable its presence will often be 
betrayed by the hemispheric asymmetry and 
unmistakably widened convolutions. In ear- 
lier days, as the operative notes in the Table 
betray, we were led into making transverse 
incisions into these laterally placed cysts, but 
we have come more and more to feel that in 


Fig. 54. 


‘Apparently the first time this was done deliberately was on August 
25, 1922, Case 33. 
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(Case 73.) 
eighteenth postoperative day. [Ref. p. 188.] 
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To show condition of patient when discharged on the 


the majority of cases a vertical incision 
through the vermis is the preferential way of 
opening most of them if one is to attack the 
underlying mural tumor with the greatest 
promise of success. 

The crux of the operation, as is now fully 
realized, lies in the removal of the mural 
nodule at the first operative session when its 
situation and the patient’s condition makes 
the step permissible. These mural tumors are 
most variable in size and position. When 
superficially or laterally placed, they can be 
removed, even though of large size, with com- 
parative ease from the wall of the cyst, at 
the base of which can usually be seen the 
flapping roof of the fourth ventricle a few 
millimeters in thickness. But when the mural 
tumor is in the depth and occupies the portion 
of the cyst wall corresponding to the ventric- 
ular roof, its removal is attended with much 
greater difficulty and hazard. Mural tumors 
that are situated in the midline high under 
the tentorium offer another particularly diffi- 
cult problem for the reason that the vascular 
attachments from the posterior margin of the 
incisura to the leptomeninges are apt to be 
torn, and bleeding in this highly inaccessible 
region is exceedingly difficult to control (cf. 
operative history of Case 73, p. 188). A fatality 
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Fig. 55. (Case 74.) Operative sketches showing: I, the exposed cerebellar field with 
slightly prominent uvula and moderate pressure cone; II, transsection of tumor after 
partial exposure; III, method of piece-meal removal; IV, final exposure with residual 
tag of coagulated tumor in dangerous region near incisura. [Ref. p. 188.] 





occurred in Case 51, at a second operation 
after an otherwise highly favourable procedure, 
due to the postoperative formation of a clot 
from this source. 

But if these difficulties exist, after the evac- 
uation of a large cyst has not only completely 
lowered tension but has provided ready access 
to the lesion, they are vastly increased when 
a solid central tumor is encountered. In 
dealing with these cases, the surgeon’s judg- 
ment is put to the greatest test and whether 
or not a total extirpation should be attempted 
must depend on circumstances which relate 


to the degree of vascularity of the growth and 
one’s facility in controlling it, to its relative 
“suckability,’’ to the evidence or otherwise 
that the growth is unattached to the ventric- 
ular floor, to the patient’s general condition, 
and to many other factors. 

There are two particularly critical points 
of vascularity, the one at the calamic re- 
gion where branches of the posterior cere- 
bellar arteries go to the choroid plexus of 
the region, the other at the aforementioned 
incisural margin of the tentorium. The 
operative sketches will possibly serve to 
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make some things more 
clear than the written 
word.! 

It is important to com- 
plete the operation if pos- 
sible at the first session. 
We were at one time en- 
couraged to feel that a 
two-stage procedure might 
be desirable and that the 
lesion might become ex- 
truded. This impression 
came about from the ex- 
perience with Case 4o in 
which, during the repair of 
the muscle incision due to 
the formation of a pseudo- 
meningocele, the cerebellar 
hemispheres were resepa- 
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rated and a residual frag- Vig. 56. (Case 74.) Showing condition of wound on discharge. [Ref. p. 189.] 


ment of tumor, which was 

thought at the first session to be irremovable 
because of its position, was found almost 
wholly dislodged and it was picked out of the 
wound. But this is not likely often to hap- 
pen. It was found impossible at the secondary 
operation under similar circumstances in Case 
54 even to bring the residual fragment into 
view and the patient was lost from a strep- 
tococcus meningitis.” 

On other occasions (cf. Case 49) I have 
left an operation incomplete after opening a 
large central cyst leaving, from lack of cour- 
age, a flat mural tumor on the roof of the 
ventricle in the hope that the subsequent 
accumulation of fluid would tend to push the 
growth outward. This is not what occurs 
under these circumstances. On the early re- 
exposure of a cerebellum after previous trans- 
section of the vermis and evacuation of 
large central cyst, it is difficult to believe that 
there has ever been a lesion present for the 

1 It is customary for the surgeon to make sketches of the operative 
stages as he recollects them immediately at the anaes of the pro- 
cedures. No written description is of equal value, however crude the 
sketches. It is impossible for an artist to get near enough to the field 
with the patient in prone position for a direct view. The drawings 
accompanying the paper have been worked up by Miss Codding from 


the originals on the hospital histories eked out in some of the more recent 
cases by her own fleeting glimpses of the field. 


2 This and another cerebellar case in a child (No. 54) in the medullo- 
blastoma series both succumbed to a hemolytic streptococcal infection 
at a time when the community and the hospital staff were suffering 
from an epidemic of sore throats. They represe nt the only examples of 
infection in the series and were probably contaminated by the operator 
himself who though not ill was found to be harbouring organisms in his 
throat. The masks then in use were found to be insufficient. 


formerly separated hemispheres have folded 
themselves together and the widely exposed 
growth has become completely concealed. 
Enough has been said in a previous article 
(17) regarding the usefulness of electro-sur- 
gery as an adjunct to intracranial operations. 
It may be re-emphasized after an interval of 
three years that it is now possible safely to 
eradicate many brain tumors that a few years 
ago would have been regarded as inoperable. 
Apparently the first case in the present series 
in which this surgical adjunct was put to 
effective use was in the handling of the tumor 
in Case 49 in its two sessions (Fig. 41). In 
the treatment of a vascular brain tumor the 
intelligent use of a sucker, the employment 
of silver clips and the electro-surgical appara- 
tus are (with the minor aid of muscle im- 
plantations and Zenker-wet cotton pledgets) 
in my estimation of about equal importance. 
Postoperative therapy. This may be briefly 
dismissed. Patients are routinely left with 
their position unchanged on the operating 
table with a provisional dressing applied until 
they have fully recovered from the immediate 
effects of the procedure. This is particularly 
important should it have been necessary to 
give an inhalation narcosis or should the pa- 
tient be nauseated, for the face-down position 
is one in which there is the least risk of an 
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accident from vomiting. When conditions 
are critical and there is any impairment of 
respiration, they may be kept in this position 
for twenty-four hours or more and the instru- 
ment table is kept in readiness for immediate 
reopening of the wound should at any time 
there be a suspicion that a clot may have 
formed. The rectal temperature should be 
taken as soon as possible when the operation 
is concluded and frequently repeated in order 
that a tendency to hyperthermia should be 
promptly detected and measures for con- 
trolling it by antipyretic drugs or by sponging 
be applied. 

These are the principal immediate precau- 
tions. Later complications in serious cases 
may require no less detail and we no longer 
venture to transfer critical cases of this sort 
to other than the expert care and undivided 
attention of a specially trained nurse. Deg- 
lutitory disturbance after wide exposure of 
the fourth ventricle may make feeding highly 
precarious and nasal feeding may sometimes 
be necessary for days. One feature of the con- 
valescence of the patient, while the cerebro- 
spinal fluid remains blood-stained, is the 
periodic occurrence of waves of pyrexia which 
sometimes call for a succession of lumbar 


(Case 75.) Showing the general appearance at operation after exposure of a 
sausage-shaped tumor capped by bilateral cyst. [Ref. p. 189.] 


| punctures until the 
fluid has cleared. 
When punctures 
should be made and 
how much fluid canbe 


\ | safely removed takes 
‘,) experience and judg- 
)X, , ment. Attention to 

i F ' all these details is 
ee 


rf what in the long run 
greatly affects the op- 
erative mortality. The 
surgical procedure it- 
i] self, important though 
it be, is by no means 
4° the whole story. 
Mortality percent- 
ages. However brief 
the notes, the Table 
will show that many 
of the fatalities in the 
early years would to- 
day have been avoid- 
able had we then known what we now know 
of the site, nature, and life history of these 
peculiar tumors. Even so, in consideration 
of the complicated nature of the operation 
and of the fact that from ignorance we were 
so often obliged because of return of symp- 
toms to grapple with the always more difficult 
and hazardous secondary operations, the 
fourteen postoperative deaths for the 113 
cerebellar operations on the 75 cases' is per- 
haps no more than one might justly expect. 


| ajor Cy st 





Fig. 58. (Case 75.) The cystic side of the mural tumor 
as removed at operation (nat. size). [Ref. p. 189.] 
1No cerebellar operation was undertaken on Case 6. 
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This gives for these par- 
ticular tumors a surgical 
case-mortality of 18.6 per 
cent and an operative mor- 
tality at various hands of 
12.4 per cent. 

The effect of repeated 
operations on the operative 
mortality is shown by the 
fact that in the 75 primary 
explorations there were 
only six fatalities, namely, 
8 per cent, whereas there 
were five fatalities out of 
28 secondary operations 
(17 per cent), two fatalities 
in eight tertiary operations 
(25 per cent) and one of 
the two patients (Cases 7 
and 22) that had four 
cerebellar operations 
succumbed as a_ result 
of the last of them which 
was a highly inadvisable undertaking. 

The causes of death in the fourteen fatal 
cases have been respiratory failure in five 
instances (Cases 1, 21, 44, 47, and 68), hyper- 
thermia in three (Cases 13, 22, and 41), men- 
ingitis in two (Cases 3 and 54), pneumonia 
(Case 33), postoperative clot (Case 51), per- 
forative duodenal ulcer (Case 53), and the 
sudden unexplained death on the sixteenth 
day that occurred in Case 19. Could some- 
one, profiting by the knowledge we now have 
slowly acquired regarding these tumors and 
the preferential way of treating them, have 
the opportunity of reoperating on precisely 
this same series of patients, the case mortality 
could well be held within 5 per cent, and 
secondary operations would be few and far 
between. An indication that this might be so 
is shown by the figures for the series of 23 suc- 
cessive cases admitted since January, 1928, 
there having been only one fatality, namely 
Case 68, with the large solid tumor of which 
so much has been made in preceding sections.’ 

To give a better idea of the surgical problem 
and the way it has been met in these later- 

' With the five cases that have been successfully operated upon with 
tumor enucleation since the tabular list was made up, there would be a 


series of 28 consecutive operations with a single fatality, giving a 3.6 per 
cent case-mortality, which is about what we should expect in the future. 
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Fig. 59. (Case 75.) To show patient and condition of the wound at the time 
of discharge three weeks after operation. [Ref. p. 189.] 


day patients, a brief report of the operative 
findings of the last few may properly be 
subjoined. 


Case 71. A neglected Polish child, 10 years of 
age, promptly referred by Dr. E. P. Lothrop of 
Buffalo, gave a history of former matutinal head- 
aches and vomiting which had ceased about seven 
months ago, of clumsiness at play for six months, of 
blurring of vision for five months, of double vision 
and extreme instability for three months, and of 
blindness for three weeks. 

Examination showed a bedridden, hydrocephalic, 
blind child with a choked disc of 5 diopters and cere- 
bellar ataxia so marked as to make tests for station 
or gait impossible. No nystagmus was observed 
beyond a few occasional ill sustained fine twitches. 
The deep reflexes were diminished with accompany- 
ing muscular hypotonicity. Shadows of slight cal- 
cification in the right cerebellar fossa were detected 
on the X-ray films leading the roentgenologist to 
suspect a tuberculoma. The clinical diagnoses fa- 
voured astrocytoma over medulloblastoma. 

The operation. This was conducted wholly under 
local anesthesia, the child behaving admirably 
throughout the four-hour procedure. The usual 
cross-bow incision with lateral reflection of flaps, 
puncture of lateral ventricle and removal of the 
suboccipital bone was completed without note- 
worthy incident. On opening the dura (cf. Fig. 47), 
a bulging vermis was disclosed with such marked 
tonsillar herniation an immediate laminectomy of 
the atlas was performed. The vermis was then 


electrically incised in the midline through the entire 
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Fig. 60. (Case 76.) Operative sketches showing: I, the marked tonsillar 
herniation with cystic tip on the right; II, the opened cyst with bulging 
floor of fourth ventricle and laterally disposed tumor nodule. [Ref. p. 190.] 


Sn ee 


5 centimeters length of the exposure, 
a greyish, soft, partly median tumor 
being disclosed, its lower portion pal- 
pably cystic. A needle was inserted 
into the cyst and 30 cubic centi- 
meters of promptly-clotting clear 
xanthochromic fluid were withdrawn. 
The large tumor which jay headward 
to this cyst was soft on palpation 
and suspecting another cyst a needle 
was introduced into it and 10 cubic 
centimeters of blackish blood-stained 
fluid were withdrawn without col- 
lapsing the growth. 

The tumor was easily separated 
from the cerebellar hemisphere on 
each side, most of the dissection 
being made with the cutting needle. 
No particular difficulties were en- 
countered until the stage of freeing 
the upper surface of the tumor was 
reached. There was little but a thin 
film of cortex and vascular lepto- 
meninges separating the growth from 
the tentorium and this was soon torn 
into with troublesome bleeding from 
two or three good-sized spurting 
vessels in the region of the incisura. 
These were fortunately controlled by 
suction and caught with clips. The 
branches from the posterior cere- 
bellar arteries entering the growth 
at the region of the calamus having 
been secured earlier in the’operation, 
the remainder of the enucleation 
which necessitated removal of the 
ventricular roof together with the 
large growth was completed with the 
aid of electrical dissection, as shown 
in the sketches, without undue diffi- 
culty. The completely separated 
cerebellar hemispheres by this time 
were sagging from the tentorium 
with only a few points of vascular 
anchorage. The huge cavity was 
filled with salt solution and after 
the usual toilette with painstaking 
hemostasis the flaps were drawn 
together and closed in successive 
layers by rows of buried interrupted 
fine black silk sutures. 

Postoperative notes. There was an 
early postoperative rise in temper- 
ature to 104° F. but this promptly 
subsided on sponging. On the fol- 
lowing day 45 cubic centimeters oi 
blood-stained fluid were removed by 
lumbar puncture. This was repeate: 
on the third day; and as the temper 
ature continued to range aroun 
102° and the suboccipital region wa 
somewhat full, on the sixth day th 
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site of the tumor was punctured 
and 110 cubic centimeters of 
bloody fluid not under tension 
were withdrawn. The patient 
meanwhile made excellent 
progress; she was walking fairly 
well at the end of two weeks 
and at the time of discharge 
(Fig. 48) on the twentieth day 
the choked discs were flat and 
she was on the road to a com- 
plete symptomatic recovery in 
all respects except for the 
blindness. 

The tumor. A fragment, sub- 
mitted to Dr. Eisenhardt for 
examination so soon as the 
growth was exposed, showed 
a fibrillary growth with many 
small astrocytes, and it was in 
this case that isolated oligoden- 
droglia cells were identified 
on the fresh smears. The sub- 
sequent sections confirmed the 
diagnosis of a moderately fibril- 


Fig. 61. (Case 76.) 
lary astrocytoma and give add- cipital region. [Ref. p. 
ed information of spotty cal- 

cification. The tumor (Fig. 49) was of large size 
and weighed with empty cyst 51.6 grams. 


Though, in the next case, the growth (cyst 
included) was about the same size as the fore- 


going, its enucleation was facilitated by the 
fact that about half of the space-occupying 
lesion was cystic and the solid portion was 
fortunately unattached to the roof of the 
fourth ventricle. 


Case 72. A twelve-year-old Italian school girl, 
referred by Dr. F. X. Mahoney, of Boston, gave a 
history of early morning headache and vomiting for 
a period of only three months; but the anamnesis 
records an attack of whooping cough three years 
previously during which she acquired a strabismus 
of the right eye that was subsequently corrected 
in part by an operation. For six months a faulty 
posture had been observed; for two months she had 
been growing awkward in her movements; for one 
month the gait had been staggering; recently there 
had been blurring of vision. 

The examination showed a frail child with mani- 
fest hydrocephalus, a choked disc of 6 diopters, a 
paresis of the right internal rectus, and an advanced 
cerebellar syndrome (in the absence of nystagmus) 
with marked hypotonicity of the musculature and 
slightly hyperactive deep reflexes. 

Operation. This, a five-hour performance, was 
carried through wholly under local anesthesia after 
a preliminary 7 milligrams of morphia. The cus- 
tomary cerebellar exposure was made, the hydro- 
cephalic left ventricle having been tapped in course. 





The patient two weeks after operation showing flat suboc- 
190. ] 


The posterior cerebellar surface showed (Fig. 50) a 
bulging vermis with greatly widened folia, its tip 
extending below the level of the foraminal opening. 
There was a marked tonsillar pressure cone includ- 
ing the lower leaflets of the hemisphere necessitating 
a laminectomy of the atlas and dural incision to the 
arch of the axis before the cord was exposed. 

The vermis was then split laying bare the wall of 
a large cyst from which 60 cubic centimeters of 
quickly-clotting xanthochromic fluid were with- 
drawn provoking an attack of vomiting. To the left 
of this cyst lay a hemispheric tumor extending from 
calamus up under the tentorium. It was electrically 
separated from its nest in the left cerebellar hemi- 
sphere and was removed by tilting it to the right, 
the usual difficulty being encountered (as in Case 
71) in freeing the growth from its vascular attach- 
ments to the anterior tentorium, the posterior margin 
of the incisura being fully exposed. 

Up to this point the roof of the fourth ventricle 
which was bulging into the deeper part of the cyst 
had not been opened. However an additional small 
tumor nodule was seen overlying the ventricle and in 
electrically excising this a small opening was made 
into the cavity. The separated cerebellar hemi- 
spheres by this time sagged markedly away from 
the tentorium, that on the right being hung by a 
single large anchoring vein. The great cavity was 
filled with salt solution and the wound was closed 
in the customary detailed way. 

Postoperative course. This was without incident. 
There was a febrile reaction to 102° F. which slowly 
subsided. No punctures were called for. The choked 
disc slowly subsided without impairment of vision. 
She was discharged (Fig. 51) at the end of a month 








188 


walking fairly well and when examined six weeks 
later had become essentially symptom-free. 

The tumor. The nature of the growth was ap- 
parent at operation and the supravital study con- 
firmed the diagnosis. Subsequent sections taken 
from the mural tumor (Fig. 52) showed a typical 
densely fibrillary astrocytoma with characteristic 
hyalinization of the blood-vessels (cf. Fig. 45). 


The next case presented a surgical problem 
similar to that of Case 71 but there was no 
superficial cyst to facilitate the extirpation 
and the tumor was removed piece-meal in the 
hope of avoiding the risks of hemorrhage from 
tearing the high tentorial veins of anchorage, 
an object not attained. 


CasE 73. A twelve-year-old school boy referred 
by Dr. Maurice Brien of Lewiston, Maine, gave a 
ten months’ history of occasional attacks of morning 
vomiting and occipital headache following a fall on 
the head. For one month he had had periodic dizzi- 
ness, diplopia, tinnitus, and stiffness of the neck. 
He had recently found some difficulty in balancing 
on his bicycle. He had been at school until three 
weeks before admission. 

Examination showed a healthy-appearing lad 
with a rather large head giving a Macewen’s sign 
on percussion, a choked disc of 4 diopters with be- 
ginning atrophy, slight occasional nystagmus, a 
positive Romberg and some instability in gait. The 
degree of inco-ordination was slight. 

The operation. This was conducted wholly under 
novocain without preliminary drugs. The exposure 
of the cerebellum (Fig. 53) was made without undue 
difficulty, the hydrocephalic ventricle having been 
punctured in course. The vermis was widened and 
there was a pressure cone but the tonsils could be 
withdrawn after opening the posterior cistern with- 
out the need of an atloid laminectomy. The wholly 
concealed, greyish, tough tumor was brought to view 
by the usual median incision. The growth after 
partial electrical separation from the hemispheres 
proved to be fully as large as that shown in Figure 
49. In the process of attempting to enucleate it the 
tentorium soon became exposed and fearful of getting 
bleeding from the anchoring veins a piece-meal 
excavation of the lesion was begun. A cyst of con- 
siderable size was encountered in the center of the 
growth and this facilitated the procedure. 

Everything went well until at the last moment of 
separating the tumor’s anterior pole an anchoring 
vein must have been torn and blood began to appear 
in the subdural space around the hemispheres. A 
coincidental attack of vomiting complicated the 
situation but I managed to get the bleeding checked 
by pressure of a cotton pledget inserted between the 
tentorium and leptomeninges while the rest of the 
upper pole of the growth was quickly removed by 
rongeurs and suction. On then removing the pledget 
serious bleeding started afresh and the blood-pres- 
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sure dropped off markedly before bleeding was again 
temporarily controlled by another implanted pled- 
get. Preparations were made for a transfusion, and 
muscle for implantation was taken from the pa- 
tient’s gastrocnemius. Strips of muscle were then 
worked in between the tentorium and the pledget 
until it could be removed. It was a close call. 

The patient meanwhile had been given 250 cubic 
centimeters of blood from a donor. It was finally 
possible to attack the remaining and lower portion 
of the growth and to draw it downward, the lateral 
margins of the ventricular roof, which came with 
it being electrically divided. The wound was then 
closed with the usual detail. The boy behaved 
superbly throughout the long five and a half hour 
procedure. 

Postoperative course. Apprehending a_ possible 
complication from a postoperative clot, the patient 
was not removed from the operating table for several 
hours. Convalescence as a matter of fact was sur- 
prisingly uneventful. There was an early rise in 
temperature to 103° which promptly subsided. The 
dressing was done on the fifth day when a lumbar 
puncture was made withdrawing 60 cubic centi- 
meters of xanthochromic fluid. This was repeated 
three days later. The choked discs had subsided by 
the tenth day leaving vision somewhat impaired in 
one eye only. He was discharged on the twenty- 
third day (Fig. 54) practically symptom-free. 


The surgical difficulties encountered in the 
operation described above were reflected in 
the more conservative way in which a month 
later the lesion in the next case—another non- 
cystic median tumor of the same type and 
size—was treated. 


Case 74. An eleven-year-old school boy from a 
country district was referred by Dr. F. G. Jones of 
Utica, New York, as an urgent case because of fail- 
ing vision. There had been a history of occasional 
headaches and vomiting extending over a period of 
more than two years. For one year there had been 
periods of blurred sight and occasional attacks of 
(cerebellar?) unconsciousness. For three months 
the gait had been unsteady. 

The examination showed evident secondary hydro- 
cephalus, choked discs of 3 diopters with beginning 
secondary atrophy. There was unsteadiness of sta 
tion and gait but the cerebellar signs were not 
marked. A well sustained nystagmus was present. 
The long history made the diagnosis of an astro 
cytoma probable. 

The operation. This, a five-hour procedure, was 
performed wholly under local anesthesia with a 
preliminary dose of 0.8 milligrams of morphia. Th« 
cerebellar exposure (Fig. 55) was difficult owing t: 
the huge emissary vessels communicating with th: 
bone and scalp in the torcular region necessitatin; 
an early puncture of the ventricle, the fluid bein; 
found under great tension. This, however, did no 
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serve greatly to lower subtentorial tension for the 
cerebellum protruded on opening the dura. The 
vermis was not particularly prominent but on elec- 
trically incising it to a depth of possibly 4 millimeters, 
the smooth greyish surface of an unmistakable as- 
trocytoma was brought to view. 

After this tumor had been more fully exposed it 
was electrically transsected, a central, circa 20 cubic- 
centimeter cyst (as in Case 73) being encountered, 
the tension of the tumor being definitely lowered by 
its evacuation. The tumor proved to be of such large 
size that it was deemed inexpedient with what was 
rather an inadequate exposure to attempt its re- 
moval intact. Masses of the growth were then 
picked up with rongeurs and cut off with the cutting 
loop. This was followed by suction and scalloping 
until the size of the growth was so reduced it could 
be drawn away from the roof of the ventricle which 
was fully opened by the electric needle as the final 
mass was removed. From the region of the incisura 
above the greatly dilated iter, there hung a fringe 
of tissue that looked suspiciously like residual tu- 
mor. Fearing that its dislodgment might lead to 
serious bleeding, this spot was thoroughly coagu- 
lated with the spraying current. At this stage the 
operation was concluded and closure begun. The 
long operation was exceedingly well borne with 
practically no change in pulse or blood-pressure 
from beginning to end. 

Postoperative course. The threat of hyperthermia, 
namely a prompt rise in temperature to 104°, was 
overcome. Lumbar punctures were made on the 
second day when 30 cubic centimeters and on the 
third day when 50 cubic centimeters of blood-stained 
fluid were withdrawn. Nasal feeding was instituted 
during the first week owing to deglutitory difficul- 
ties. The choked discs subsided fortunately with 
retention of useful vision. The wound was well 
healed without tension and the boy was discharged 
in excellent condition on the twenty-eighth day after 
operation (Fig. 56). On last reports, he is at school 
and symptom-free. 

The tumor was an astrocytoma of predominantly 
fibrillary type. 


In the next case operated upon by Dr. 
Horrax a hemi-cystic lesion very similar to 
that in Case 72 (cf. Fig. 50) was encountered 
and its solid portion was removed. 


Case 75. A six-year-old child, referred to the hos- 
pital by Dr. Charles A. Sparrow of Worcester, Mas- 
sachusetts, had been considered delicate since the 
age of four following an attack of whooping cough. 
She had had occasional attacks of vomiting and had 
complained of stiffness of the neck. No alarming 
symptoms however had occurred until six weeks 
before admission when impairment of sight was 
observed and for one week she had been blind. 

Examination showed the familiar signs of hydro- 
cephalus, a marked secondary optic atrophy 
without measurable choking, amaurosis and inco- 
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ordination of ocular movements, a stiff neck with 
suboccipital tenderness, and a moderate degree of 
ataxia of all extremities with sluggish deep reflexes. 

The operation. Owing to lack of co-operation, the 
five and a half hour procedure was conducted under 
avertin-ether anesthesia. The suboccipital bone 
was thin and easily removed. An early puncture of 
the ventricle disclosed a high degree of hydrocepha- 
lus under marked tension. The exposed cerebellar 
hemispheres (Fig. 57) had the typical appearance 
of a median bulging cyst which was electrically 
opened by a vertical incision. To the left of the 
cystic cavity was a sausage-shaped mura! tumor, the 
better to expose which a transverse incision was 
made over the left hemisphere. The cross cut opened 
another superficial cyst to the left of the lesion. The 
growth was easily freed by electrical dissection and 
removed intact without opening into the fourth 
ventricle. The vessels at its anterior pole could be 
seen and clipped before the growth was detached 
from this critical point. The cavity was filled, as 
customary, with salt solution and the wound closed. 

The tumor (Fig. 58) proved to be a densely fibril- 
lary astrocytoma of the type shown in Figure 37. 

Postoperative course. The usual early postopera- 
tive rise in temperature (103° F) occurred, and, in 
spite of a succession of five lumbar punctures, the 
temperature did not fall to normal till the tenth 
day. Apart from the blindness the child (Fig. 59) 
was in excellent condition and essentially free from 
ataxia at the time of discharge. 


The last case included in the Table was an 
older patient who had a predominantly cystic 
and well lateralized lesion which at the time 
of operation was mistaken for a probable 
angioblastoma. 


Case 76. A farmer aged 21 was referred by Dr. 
S. C. Cates of East Vassalboro, Maine, owing to 
rapidly failing vision. The patient obscurely dated 
his symptoms from a supposed sunstroke two years 
previously since when he had been subject to “giddy 
spells.” Six months later his sight began to be 
affected and he became aware of stiffness of the neck 
and unsteadiness of gait. He insisted that he had 
never had headache or vomiting and that there had 
been no change to speak of in his symptoms for a 
year. 

Examination showed moderate hydrocephalus (on 
X-ray films), extreme suboccipital tenderness, a 
bilateral secondary (?) optic atrophy with pallor of 
the discs but no oedema, vision being reduced to 
counting fingers. There was marked nystagmus, and 
extreme cerebellar incoordination pointing to a le- 
sion of the right cerebellar hemisphere. An indefi- 
nite caloric response to irrigation in the right ear and 
an apparent erosion of the mesial end of the right 
petrous ridge shown on the X-ray suggested a pos- 
sible acoustic tumor. 

The operation. Difficulties were encountered from 
the outset due to huge emissary venous channels in 
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the bone and scalp necessitating early puncture of 
the lateral ventricle (Fig. 60). The suboccipital 
bone was thin and papery well down to the foramen 
magnum. On opening the dura an extreme pressure 
cone chiefly of the right tonsil was brought to view. 
After laminectomizing the atlas, the dural incision 
was carried down to the axis before the herniated 
tonsil whose tip was cystic could be liberated. The 
right hemisphere palpably contained a huge cyst 
and in the lower part of the field was a dark coloured, 
superficially placed, reddish tumor nodule so near 
the surface as almost to suggest an extracerebellar 
lesion. An electrical incision was made from the 
distended tonsil upward and across the widened 
convolutions of the right hemisphere exposing the 
wall of a huge cyst containing promptly-clotting 
canary-coloured fluid. The cyst extended across the 
midline into the left hemisphere and at its base the 
bulging membrane constituting the roof of the 
fourth ventricle could be seen. The superficial tu- 
mor nodule which was slightly adherent to the dura 
was electrically excised. It proved to be a highly 
vascular fibrillary astrocytoma. 

Postoperative course. From this simple operation, 
as might be expected, the patient made a prompt 
and satisfactory recovery (Fig. 61) with rapid sub- 
sidence of his cerebellar symptomatology and, curi- 
ously enough, with definite improvement in vision. 


Thus, of these last six cases which represent 
some of the surgical problems likely to be en- 
countered when the effort is made to eradicate 
the tumor at the primary operation, three 
have been essentially solid lesions; two have 
been associated with external cysts of about 
half the size of the lesion; and the last was a 
predominantly cystic astrocytoma which had 
become projected into a lateral hemisphere. 


I2. SUMMARY 


The cerebellar astrocytomata furnish 
another example of gliomatous tumors which, 
like the medulloblastomas, show predilection 
for a favourite site and produce a recognizable 
syndrome. The tumors are probably of con- 
genital origin and usually date symptom- 
atically from childhood, the average age on 
admission being 13 years. They are signalized 
by periodic matutinal headache and vomiting. 

Owing to their mid-cerebellar situation, 
the tumors inevitably cause secondary hydro- 
cephalus and this, in turn, leads to a choked 
disc which may be so insidious in origin that 
seriously impaired vision may be the first 

‘recorded symptom. They may attain a sur- 
prisingly large size before any cerebellar signs, 
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usually shown as instability, put in an appear- 
ance. 

The tumors may be either compact growths 
or be largely cystic. When predominantly 
cystic, recurrence of symptoms is inevitable 
unless the mural nodule of tumor is identified 
and removed at the time of operation. To 
establish this apparently simple fact has re- 
quired years of observation of cystic lesions 
variously treated. 

The clinical diagnosis lies between astro- 
cytoma and other forms of tumor that fre- 
quent the same region, medulloblastoma, 
angioblastoma and ependymoma, of which the 
astrocytomata are the most numerous. 

The growth is composed of fibrillary and 
protoplasmic astrocytes in varying propor- 
tions and is therefore a mixed tumor, being 
firm or soft in texture in accordance with the 
predominating type of cell. An immediate 
diagnosis of the cytological characteristics of 
the lesion can be determined in case of doubt 
by employing the supravital technique. 

The tumors may lie exposed on the surface 
or be wholly concealed; and when so con- 
cealed, a vertical incision through the vermis 
is the proper method of bringing them to view. 
The operation which can usually be carried 
out under local anzsthesia should, if possible, 
be completed at the first session, a complete 
eradication of the growth at a second session 
being far more hazardous. 

The 18 per cent case mortality for the series 
of 76 cases is largely ascribable to inexperience 
and to fatalities from secondary operations. 
With better understanding of the nature and 
favoured site of the lesions in the last 25 
consecutive operations there has been a case 
mortality of only 4 per cent in spite of the 
prolonged and radical operations now under- 
taken by modern methods with attempted 
cure at a single session. 
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REWBRIDGE: THE 


THE ETIOLOGICAL ROLE OF GAS-FORMING BACILLI 
BILE 


EXPERIMENTAL 


“STIOLOGICAL ROLE OF GAS-FORMING BACILLI 





IN 
PERITONITIS'! 


ALLAN G. REWBRIDGE, M.D., Cutcaco 


From the Department of Surgery of the University of Chicago 


HERE is a difference of opinion about 

the action of sterile bile on the perito- 

neum. Many surgeons believe that its 
deleterious action depends on the presence of 
bacteria rather than on the bile itself. In- 
vestigators, however, have shown that when 
sufficient amounts of bile are placed in the 
peritoneal cavity a fatal peritonitis is pro- 
duced. Our purpose has been to study the 
sequence of events which follows the placing 
of sterile bile in the peritoneal cavity. 

Clinically, peritonitis resulting from extrav- 
asations of bile is not exceedingly rare. 
Erdmann in 1903, reported 34 instances of 
spontaneous rupture of the gall bladder during 
typhoid fever. Twenty-seven were not oper- 
ated upon and all died. Seven were operated 
upon and 4 recovered. McWilliams, in 1912, 
reported 108 cases of spontaneous perfora- 
tions of infected biliary systems. Even though 
these cases received surgical treatment the 
mortality rate was 48 per cent. 

The significance of the escape of sterile bile 
into the peritoneal cavity is not generally 
agreed upon. Courvoisier, in 1890, collected 
34 instances of rupture of the biliary passages 
following trauma, of which 22 died and 12 re- 
covered. In no instance did a patient recover 
without operation or puncture. Only 5 of 
these patients died within 24 hours and the 
sixth died within 48 hours. Hemorrhage 
from the liver was observed at necropsy in 3. 

In 1905 Ricketts combined in a report 273 
instances of spontaneous perforations and 
traumatic ruptures of the gall bladder and 
noted a better prognosis in the latter group. 
Two hundred twenty-four cases of spontane- 
ous rupture of the gall bladder were reported; 
64 were operated upon, of which 43 recovered 
and 21 died; 160 were not operated upon, of 
which 6 recovered and 154 died. In this series 
of 224 cases 67.2 per cent recovered following 
surgical treatment, while only 3.7 per cent re- 
covered without surgical treatment. A critical 


review of the 6 cases which recovered without 
operation fails to find any evidence of an in- 
traperitoneal drainage of bile. Ricketts re- 
ported 49 instances of traumatic rupture of 
the gall bladder; 29 were operated upon, of 
which 22 recovered and 7 died; 20 were not 
operated upon, of which 4 recovered and 16 
died. The duration of symptoms of the 16 
cases which died without operation varied 
from 15 hours to 178 days. The prevailing 
cause of death as demonstrated by necropsy 
was peritonitis. Of the 4 patients who re- 
covered without operation, the establishment 
of a fistula prevented death in 2 cases; in the 
third no evidence of an intraperitoneal drain- 
age of bile was presented, while the fourth 
case is difficult to believe. Sabatier reported 
this case, which lived for 7 years following 
injury. “At necropsy the gall bladder was 
empty and the peritoneal cavity was filled 
with pure bile.’”’ In this series of 49 cases of 
traumatic etiology 75.8 per cent recovered 
after operation, while only 20 per cent re- 
covered without an operation. The period of 
operation varied from immediately after the 
injury to several weeks later. The amount of 
fluid removed varied from a few ounces to 3 
gallons and has been described as pure bile, 
blood, or pus, one or all combined. Death has 
been due to shock, infection, and hamorrhage, 
and has taken place from 1 hour to several 
weeks after the injury. 

Amante collected tor instances of rupture of 
the biliary passages and states that without 
intervention such an injury is usually fatal, 
due to the toxemia from the absorbed bile. 

In 1918 Buchanan collected 17 cases of 
rupture of the gall bladder with a mortality of 
9 out of 17 cases. Twelve of the 14 cases which 
were complicated by infection were treated 
surgically with a mortality rate of 50 per cent. 
Both of the patients not operated upon died. 
The 3 patients with a traumic history were 
treated surgically with a mortality rate of 33 


! This work has been done under a grant from the Douglas Smith Foundation of Medical Research of the University of Chicago. This paper was 


read before the Chicago Surgical Society, November 7, 1930. 







































































































































































206 SURGERY, GYNECOLOGY AND OBSTETRICS 
TABLE I.—THE EFFECT OF AN INTRAPERITONEAL INJECTION OF BILE UPON THE 
INTENSITY OF THE PETTENKOFER REACTION OF BLOOD 
Hours after the injection 
Dog bile per nin Result 
oom 0.5 1.5 2.5 3.5 4.5 5.5 24 

I I 3.65 | 6.06 8.62 7.46 6.94 a 5.98 5.32 3.78 Recovered 
2 I 5.86 | 6 a 7.35 5.01 4.84 5.32 5.15 5.40 Recovered 
3 I 3.88 | 4.33 4.54 4.00 3-93 4.27 3-74 3.92 Recovered 
4 I 3.57 4.56 ra 3 73 3.52 3.26 3.40 are Recovered 
5 I | 5.25 fo. | 7.63 6.70 5.77 5.32 5.62 5.10 Recovered 
6 8 | 5.34 7,01 _ 10.41 7.63 7.46 5.71 4.79 5.43 Recovered 
7 2 ; 4.36 8 56 17.01 10.57 6.63 5.78 5.67 5.85 Recovered 
ee 2 s ss 5 °° | - 14 re 4.98 4.34 5.23 5.46 Recovered 
9 | 5.28 | 8. 19 | 12.34 7.14 5.32 4.71 4.79 5.23 Recovered 
is 10 3 - 44x | 5.67 7 7.03 5.81 5.63 5.45 5.20 mers Recovered 
II _— 7 | 44 , 9-37 | 10.7% 5.38 5.35 ‘ eee 4.46 3 -. Recovered 
12 3 | 3-79 6.33 | 9.26 8.20 | 5.32, | 5.21 4.43 4.14 Recovered 


per cent. In 8 cases the duration of symptoms 
varied from 1 to 6 days with a mortality rate 
of 50 per cent. In 5 cases the duration of 
symptoms varied from 7 to 27 days with a 
mortality rate of 80 per cent. 

A number of investigators have studied this 
problem and have concluded that sterile bile 
may be present in the peritoneal cavity with- 
out harm. Frankel and Krause, in 1899, in- 
jected bile into the peritoneal cavity of guinea 
pigs and dogs without observing untoward 
effects. After cutting the dogs’ gall bladders 
with scissors the result was the same. When 
necropsies were performed 2 to 5 weeks later 
the wounds in the gall bladder had either 
healed or had been closed by omentum or 
loops of intestine. 

Ehrhardt, in 1901, ligated the supraduo- 
denal portion of the common bile duct of 12 
dogs and cats, cut the duct above the ligature, 
and slit the proximal end of the duct a little. 
His animals died within 2 to 6 days with a 
progressive icterus. At necropsy the peri- 
toneum was normal. He attributed the cause 
of death to the cholemia from the absorbed 
bile. In two cats he cut a hole in the gall 
bladder and placed a culture of dead bacillus 
coli in the peritoneal cavity. Both animals 
were well at the end of 2 weeks. Two experi- 
ments done subsequently with staphylo- 
coccus gave the same results. Ehrhardt con- 


Pettenkofer values in terms of milligrams of glycocholic acid per 100 c.cm. of blood. 





cluded then that bile depressed the virulence 
of bacteria and that injection protected 
against death from cholzmia. 

Noetzel, in 1910, cut a hole in the gall 
bladder of each of 17 rabbits. Sixteen re- 
covered and only 1 died. Noetzel concluded 
from that that the wounds of the gall bladder 
heal rapidly and that the escape of bile into 
the peritoneal cavity is innocuous. 

Wagensteen, in 1926, showed that the es- 
tablishment of a well functioning fistula is 
essential to determine the significance of the 
escape of sterile bile into the peritoneal cavity. 
After ligating the common bile duct in 6 dogs 
and cutting a hole in the gall bladder, these 
animals died within 24 hours. The procedure 
was repeated in rabbits with the same result. 
In 4 other dogs the common bile duct was 
divided and the distal end ligated. These 
dogs died within 48 hours. The experiment 
was repeated in rabbits with the same result. 
The bile in the peritoneal cavity at necropsy 
was sterile, consequently he attributed the 
cause of death to the toxicity of the bile. 

Horrell, in 1929, confirmed the findings of 
Wagensteen by observing that in the dog the 
continuous drainage of bile into the peritoneal 
cavity is fatal within 24 hours. He attributed 
the deaths to the toxicity of the bile salts. 
As bile peritonitis is considered a toxemia, 
experiments were made to test this hypothesis. 
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TABLE II.—THE EFFECT OF AN INTRAPERITONEAL INJECTION OF BILE UPON THE LEVEL 
OF BILIRUBIN IN BLOOD 



















































































Gom ce , Hours after the injection 
gt or 
Dog bile per Be ase sae sie _ 
kilogram operation 
0.5 1.5 2.5 4.% 4.5 5.5 24 
I I 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0 
2 I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3 I 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 
4 I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5 I 0.0 Trace Trace Trace 0.0 0.0 | 0.0 0.0 
ictal — | = il 
6 2 0.0 0.0 Trace Trace 0.0 | 0.0 | 0.0 | 0.0 
7 2 0.0 0.0 Trace 0.0 0.0 | 0.0 | 0.0 | 0.0 
8 2 0.0 0.0 0.0 0.0 0.0 | 0.0 | 0.0 | 0.0 
| 
SS hanes Vier | — 
| 
re) 2 0.0 0.0 0.0 0.0 | 0.0 | 0.0 | 0.0 | 0.0 
apenas — eee . 
10 3 0.0 Trace Trace Trace | 0.0 | 0.0 | 0.0 | 0.0 
II 3 0.0 Trace Trace Trace | 0.0 | 0.0 | 0.0 0.0 
_— —~ ——__—_____—_ — =| _ | — _ | _ — 
12 3 0.0 0.0 0.0 0.0 0.0 | 0.0 | 0.0 | 0.0 
METHODS 


Bilirubin was determined quantitatively by 
the Van den Bergh method and the bile salts 
by the quantitative Pettenkofer reaction de- 
vised by Aldrich. 

Experiments. In this experiment the effect 
of an intraperitoneal injection of bile was 
measured by determining the amount of bili- 
rubin and bile salts which were entering the 
blood. These determinations are charted on 
Tables I and II and show that only minor and 
transient changes in the blood occur when bile 
is administered intraperitoneally. 

Bile peritonitis was then produced by allow- 
ing bile to drain continuously into the peri- 
toneal cavity. This was done by making a 
stoma in the gall bladder after the ductus 
choledochus was ligated and divided. The 
effect of this procedure was then studied by 
determining the amounts of bilirubin and bile 
salts entering the blood. No increase in bili- 
rubin and bile salts could be detected in blood 
drawn 18 hours after the bile was allowed to 
drain into the peritoneal cavity, even though 
these animals were moribund as to the result 
of this procedure. These observations show 
that the cause of death is obviously not the 
circulation of the bile salts in the blood at 
toxic levels. 

Of the 20 dogs in this experiment, 6 were 
dead and 14 were moribund 18 hours after 
their operations. Necropsies were performed 


(immediately after the electrocution of the 
living animals, and on the ones found dead) 
and may be summarized as follows: 

The peritoneal cavity presented the picture 
of an acute severe general peritonitis and con- 
tained several hundred cubic centimeters of 
a bile stained serosanguineous exudate. The 
peritoneum was fiery red, numerous petechi«e 
and small subperitoneal hemorrhages were 
present and the peritoneal surfaces were cov- 
ered with a thin layer of fibrin. Around the 
pancreas were a few small areas of fat necrosis. 

This peritoneal exudate contained poly- 
morphonuclear leucocytes and large gram 
positive bacilli. The results of a bacteriologi- 
cal study of this exudate are recorded in 
Tables III and IV and show the presence of a 
gram positive bacillus which grew exceedingly 
well under anaerobic conditions, and which 
was present in the peritoneal exudates of all 
of the twenty dogs in this series. Aerobic 
cultures of this exudate contained organisms 
in two instances; in one staphylococcus aureus 
was present, in the other both staphylococcus 
aureus and bacillus coli were observed. The 
presence of these aerobic organisms may be 
accounted for on the basis of either contami- 
nation or postmortem invasion. Since the 


anaerobic gram positive bacillus was present 
in the exudates of all of the dogs, its presence 
must be significant if it is possible to exclude 
contamination and postmortem invasion. The 
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TABLE III.—BACTERIOLOGICAL STUDIES OF BILE PERITONITIS 




















Dog Smear | Aerobic blood agar plate Anaerobic meat Anaerobic blood agar plate Remarks 
13 Gram- bacillus No growth Gram-}bacillus 1. Gram--bacillus Killed 
2. Gram--coccus in clusters 
3. Gram—bacillus 
13 |  Gram-+bacillus pus cells No growth Gram-+-bacillus Gram--bacillus Fresh 
autopsy 
15 | Gram-+-bacillus pus cells No growth Gram-+-bacillus Gram--bacillus Killed 
16 |  Gram-+bacillus pus cells 1. Bacillus coli Gram-+bacillus Gram -++-bacillus Found 
| | 2. Staphylococcus aureus dead 
17 Gram-+-bacillus pus cells rt. Staphylococcus aureus Gram-++-bacillus Gram-+-bacillus Killed 
18 Gram-} bacillus pus cells No growth Gram--bacillus Gram-}-bacillus Found 
| dead 
19 | Gram-}bacillus pus cells No growth Gram-+bacillus Gram--bacillus Killed 
20 Gram--bacillus No growth Gram-+bacillus Gram-+-bacillus Killed 





media previous to use in this experiment was 
sterile after 24 hours of incubation. Inasmuch 
as this organism is not a common contami- 
nant, it seems that it would be incredible to 
contaminate twenty consecutive cultures with 
it. As for the possibility that it might be a 
postmortem invader, the following data is of 
interest. In this series of 20 dogs, 14 had been 
killed immediately before the bacteriological 
study was made. Since this organism was 
present in both the smears and cultures of this 
exudate, it seems reasonable to assume that 
they were present during life if it can be shown 
that postmortem invasion does not occur 
within 2 minutes after electrocution. Five 
normal, healthy dogs were electrocuted, their 
abdomens immediately opened and a bac- 
teriological study made of their peritoneal 
cavities. Milk media was used in this experi- 
ment and the results are recorded in Table V. 
These cultures were all sterile except one, in 
which grew staphylococcus aureus, a con- 
taminant, and shows conclusively that post- 
mortem invasion does not take place under 
the conditions of this experiment and that the 
cultures of the 14 dogs taken immediately 
after electrocution represent the condition 
which existed during life. The question then 
arose as to how soon following the operation 
did this large gram positive bacillus invade 
the peritoneal cavity. A bacteriological study 
of the peritoneal exudates of 24 dogs with bile 
draining into their peritoneal cavities was 
made at intervals of 2'2, 5, and 10 hours after 
their operations. The results are recorded in 
Table VI and may be summarized as follows: 








In the dogs of the 2'4 hour class organisms 
were present in 5 of 8 dogs. In one animal 
large gram positive anaerobic bacilli and gram 
positive cocci in chains were observed. The 
streptococcus and bacillus coli were present in 
the exudates of the 4 other dogs. In the 5 hour 
class the anaerobic bacillus was present in 4 
of the 8 dogs; and in the 1o hour class, in 7 
of 8. In experiments of longer duration the 
streptococcus and bacillus coli were present in 
relatively fewer numbers. The fact that in the 
later hours of the experiment this gram posi- 
tive bacillus was present in nearly pure cul- 
ture may be explained on the basis of an 
over-growth phenomenon. Although organ- 
isms other than this anaerobic bacillus have 
invaded the peritoneal cavity along with the 
anaerobic bacillus early in the experiment, the 
latter organism grew more rapidly so that 
when cultures were made 18 hours after the 
operation, only the anaerobic bacillus was to 
be found. 

Since the gram positive bacillus was present 
in both the smears and cultures of the exu- 
dates of twenty dogs in all instances, and that 
contamination antemortem and postmortem 
invasion have been excluded, this anaerobic 
bacillus should be considered as a possible 
cause of the peritonitis. 

A study of the peritoneal reaction to this 
organism was then made by introducing broth 
cultures of it intraperitoneally and a peri- 
tonitis identical with bile peritonitis was 
produced. Cultures of the resulting exudate 
contained anaerobic gram positive bacilli iden 
tical culturally with those isolated from dogs 
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TABLE TV.—BACTERIOLOGICAL STUDY 
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GAS-FORMING 


BILE PERITONITIS 


BACILLI 
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| 
Exudate smear | Anaerobic meat media Smear Anaerobic milk media Smear Remarks 
| 
21 Gram } bacillus | Gas-+ turbidity Gram } bacillus Stormy fermentation Gram ; bacillus Killed 
22 Gram-}-bacillus | Gas} turbidity Gram} bacillus Stormy fermentation Gram } bacillus Killed 
23 | Gram-{-bacillus pus cells} Gas -}-turbidity Gram-} bacillus Stormy fermentation Gram }-bacillus Killed 
24 Gram-}bacillus pus cells} Gas-+turbidity Gram} bacillus Stormy fermentation Gram + bacillus Killed 
| 
. | . “3: . . . e . . . . 
25 | Gram-+-bacillus pus cells) Gas turbidity Gram +bacillus Stormy fermentation Gram-} bacillus Killed 
26 | Gram-+bacillus pus cells Gas turbidity Gram} bacillus Stormy fermentation | Gram + bacillus Found 
| dead in 
cage 
27. | Gram-+t-bacillus pus cells Gas turbidity Gram + bacillus | Stormy fermentation Gram + bacillus Found 
| dead in 
| cage 
28 | Gram+-bacillus pus cells Gas turbidity Gram-+}-bacillus Stormy fermentation Gram }-bacillus Killed 
| | 
20 Gram--bacillus pus cells} Gas turbidity Gram + bacillus Stormy fermentation Gram ‘bacillus Killed 
30 ~©| Gram-+bacillus pus cells} Gas turbidity Gram } bacillus Stormy fermentation Gram } bacillus Found 
| dead in 
| cage 
Bt | 
31 | Gram-+-bacillus pus cells Gas turbidity | Gram + bacillus Stormy fermentation Gram } bacillus Killed 
| 
| . . “4: . . e ° . . . 
32. | Gram +bacillus pus cells Gas turbidity Gram + bacillus Stormy fermentation Gram > bacillus Killed 


dying of bile peritonitis. The results of this 
experiment are recorded in Table VII. Inas- 
much as it was necessary to introduce at 
least 20 cubic centimeters of a culture in order 
to produce a fatal peritonitis, and that nec- 
ropsies of animals receiving less furnished no 
evidence of a previous inflammatory process, 
the question then arose as to whether the bile 
was lowering the peritoneal resistance to in- 
fection. When mixtures of bile and broth 
cultures in sublethal amounts were intro- 
duced into the peritoneal cavity, it was possi- 
ble to lower the minimal lethal dose of a broth 
culture from 20 to 5 cubic centimeters, show- 
ing that the presence of bile facilitates the 
development of peritonitis. This experiment 
is described in Table VIII. 

The source of this infection was the next 
problem to be solved. Were the organisms 
entering the peritoneal cavity with the bile, 
or was the bile altering the permeability of 
viscera containing bacteria to permit peri- 
toneal invasion? Cultures of bile removed 
from the gall bladders of 20 dogs at the time of 
operation were all sterile except one, in which 
grew a short gram negative bacillus. This 
experiment shows that the bile of healthy dogs 
is sterile. 

The effect of sterile bile salt solutions on the 
peritoneum was then studied. A ro per cent 
solution of bile salts, filtered thtough a Berk- 


field filter and shown to be sterile when intro- 
duced into the peritoneal cavity, was admin- 
istered in amounts varying from 2.5 to 4 cubic 
centimeters per kilogram of body weight. 
The appearance of the peritoneal cavity was 
essentially the same as was observed in bile 
peritonitis, except that fat necrosis was more 
extensive. The serosanguineous exudate con- 
tained polymorphonuclear leucocytes and 
large gram positive bacilli which had the 
same morphologic and cultural characteris- 
tics as those organisms observed in bile peri- 
tonitis. Of this series of 20 dogs, 11 had died 
and 9 were moribund 18 hours after the bile 
salts solution had been introduced through a 
laparotomy incision. Since it was possible to 
find this organism in the exudates of 19 dogs 
and that 8 of these had been killed immedi- 
ately before the cultures were taken, it seems 
reasonable to assume that these organisms 
had invaded the peritoneal cavity during life 
and that they were not postmortem invaders. 
The results of this experiment are recorded on 
Table IX and show that a septic peritonitis 
may be produced by sterile bile salt solutions 
and suggest a new mechanism for infection. 
This bacillus, an anaerobic organism, grows 
readily in broth, and in milk produces a stormy 
fermentation within 18 hours. On an ana- 


erobic blood agar plate the colony is large, 
is gray in color, and is surrounded by a zone 
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TABLE V.—-CULTURES OF THE NORMAL PERI- 
TONEUM OF DOGS TAKEN WITHIN TWO MIN- 
UTES AFTER ELECTROCUTION 


| Duration of incubation 


ee | 


| 24 hrs. 48 hrs. 72 hrs. 
Dog A a No growth No growth | No growth 
b No growth | No growth | No growth 
Dog B a No growth | No growth No growth 
b No growth Staph. aureus Staph. aureus 
———_—— — | 
Dog C a No growth No growth No growth 
b No growth No growth No growth 
Dog D a No growth No growth | No growth 
b No growth No growth No growth 
Dog E a No growth | No growth No growth 
b No growth No growth | No growth 


TABLE VI.—THE PRESENCE OF ANAEROBIC BA- 
CILLI IN THE PERITONEAL EXUDATES OF 
LIVING DOGS WITH BILE PERITONITIS 


| 
Bile draining into| Anaerobic bacilli | 
a nonsaireg tate | Percentage of 


Number | . I 
u sea the peritoneal cav-| present in the 





of cogs ity for a period of exudate of | Positive cultures 
| 
8 | 2.5 hrs. 1 dog | 12.5 per cent 
8 5.0 hrs. | 4 dogs i | 50.0 per cent 
8 10.0 hrs 7 dogs | 87 5 per cent ; 


of beta hemolysis. It stains well with methy- 
lene blue and positively by Gram’s method. 
It varies considerably in length, has flat ends 
and produces spores. In smears it appears 
singly, in pairs, or in short chains. This or- 
ganism has the same morphology and cultural 
characteristics as bacillus welchii and in the 
remainder of the paper it will be referred to 
as bacillus welchii. 

Wagensteen and Horrall in recent investi- 
gations showed that the continuous drainage 
of bile into the peritoneal cavity produced a 
fatal peritonitis in dogs and attributed the 
cause of death to the toxicity of the bile. Ex- 
perimental data, however, shows that the 
cause of death in bile peritonitis is not due to 
the circulation of the bile salts in the blood 
at toxic levels because no increase of bilirubin 
or bile salts was found even though the dogs 
were moribund as the result of peritonitis. 
The cause of death must be due to the local 
action of the bile in the peritoneal cavity and 
the secondary changes produced by it. 

The finding of bacillus welchii in the peri- 
toneal exudates of 20 dogs dying from bile 





TABLE VII.—-PERITONITIS PRODUCED BY EIGHT- 
EEN HOUR BROTH CULTURES OF THE AN- 
AEROBIC BACILLUS 


: | | 
— | Amount of culture in c.cm. | Results 

I 50 Death within 18 hrs. 

I 7 40 | Death within 18 hrs. 

I | 30 Death within 18 hrs. ao 

3 | 20 Death within 18 hrs. 

3 15 Recovery 

I 10 Recov ery 

I | 5 __ Recovery 


TABLE VIII.—THE EFFECT OF THE INTRAPERI- 
TONEAL ADMINISTRATION OF MIXTURES OF 
BILE AND BROTH CULTURES 


C.cm. of 





: C.cm. of | 
No. of dogs} bile per | culture Results 
kilogram introduced} 
2 I 15 | Death within 18 hrs. 
a = | — amie 
2 I 10 | Death within 18 hrs. 
2 I | 5 | Death within 18 hrs. 








peritonitis suggested the septic nature of the 
process. The production of an inflammation 
identical with bile peritonitis by cultures of 
this organism supports this concept. Observa- 
tions are presented which show that bacillus 
welchii is not a normal inhabitant of the bile 
but invades the peritoneal cavity as the result 
of the local action of the bile salts on the vis- 
cera containing bacteria. The most probable 
explanation of this phenomenon is on the basis 
of permeability changes which are produced 
by the bile salts. 


CONCLUSIONS 


1. Bile peritonitis in dogs is an infection. 

2. Bacillus welchii invades the peritoneal! 
cavity, presumably as the result of permea 
bility changes produced by the local action 
of the bile salts in the peritoneal cavity. 

3. A peritonitis identical with bile peri 
tonitis was produced by bacillus welchii. 

4. Examination of the blood for bilirubi: 
and bile salts is of no value in determining th 
amount of drainage of bile into the peritone: 
cavity. 

5. These conclusions are confined to th 
action of bile on the dog’s peritoneum: 
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TABLE IX. 


Cultures of | 


| Cultures of | | 
| bile salt 


Dog normal peri- 

















toneum in filtrate | eer 
milk in milk Exudate smear mip 
anaerobic) 
33 No growth | No growth Gram-t-rod Gas —turbidity 
pus cells 
34 No growth | No growth Gram-++-rod | Gas—turbidity 
| pus cells 
35 | No growth No growth Gram--rod | Gas and 
pus cells turbidity 
} | 
36 | No growth No growth Gram-}-rod Gas and 
pus cells | turbidity 
| = - , | : 
37 No growth No growth Gram--rod Gas and 
pus cells turbidity 
35 No growth No growth Gram -+-rod Gas and 
pus cells turbidity 
39 No growth No growth Gram-+-rod Gas and 
pus cells turbidity 
40 No growth No growth Gram -+-rod Gas and 
pus cells turbidity 
}I No growth No growth Gram_-}-rod Gas and 
pus cells turbidity 
42 No growth No growth Pus cells No growth 
13 No growth No growth Gram-+rod Gas and 
pus cells turbidity 
14 No growth No growth Gram -+-rod Gas and 
pus cells | turbidity 
15 No growth No growth Gram +-rod | Gas and 
pus cells turbidity 
10 No growth No growth Gram-}-rod | Gas and 
} pus cells turbidity 
| 
No growth | No growth Gram-t-rod | Gas and 
te 5 | ~s 
| | pus cells | turbidity 
45 No growth | Nogrowth | Gram-}-rod | Gas and 
| | pus cells | turbidity 
19 | Nogrowth | No growth | Gram-+rod | Gas and 
} | pus cells | turbidity 
| - 
| 
50 | No growth No growth | Gram -+-rod Gas and 
| pus cells turbidity 
51 No growth | No growth | Gram-+rod Gas and 
pus cells | turbidity 
52 No growth | No growth | Gram-+-rod | Gas and 
| | pus cells | turbidity 
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A BACTERIOLOGICAL STUDY OF EXPERIMENTAL BILE SALTS PERITONITIS 


Peritoneal exudate cultured in 


| Smear Milk Smear Remarks 
Gram bacillus | Stormy Gram + bacillus Killed 
fermentation 
Gram-+ bacillus Stormy Gram +-bacillus Killed 
| fermentation | } 
| Gram }-bacillus | Stormy | Gram }-bacillus | Found dead 
fermentation | 
Gram-}bacillus | | Stormy _ Gram | Found dead 
| | fermentation | fermentation 
Gram--bacillus Stormy Gram +bacillus | Fresh autopsy 
| fermentation | 
Gram-!-bacillus | Stormy | Gram }-bacillus Found dead 
| | fermentation 
| Gram +-bacillus | Stormy Gram +}-bacillus Found dead 
| | fermentation 
| Gram }-bacillus Stormy Gram +} bacillus Found dead 
| | fermentation | 
| Gram -+-bacillus Stormy Gram_-{-bacillus | Fresh autopsy 
| fermentation | 
Negative No growth Negative Killed 
| Gram-}-bacillus | Stormy Gram} bacillus Found dead 
| fermentation | 
| 
| Gram_}-bacillus | Stormy Gram-}-bacillus | Fresh autopsy 
} fermentation | 
a : Fi 
| Gram }bacillus | Stormy | Gram + bacillus | Fresh autopsy 
| fermentation | 
Gram } bacillus Stormy Gram }-bacillus | Fresh autopsy 
fermentation 
Gram }-bacillus | Stormy Gram-+ bacillus Killed a 
| } termentation 
| ‘ . . . 
| Gram } bacillus Stormy Gram + bacillus Killed 
fermentation | 
| Gram -}-bacillus Stormy Gram +bacillus Killed 
| fermentation | 
Gram }-bacillus Stormy Gram + bacillus | Killed 
fermentation 
Gram +-bacillus Stormy Gram }bacillus Killed 
| fermentation 
Gram-+-bacillus | Stormy Gram-+-bacillus Killed 


| fermentation 
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ELIEVING that the development and 
execution of a surgical procedure must 
have a clear and well understood 

physiological and pathological background, 
we have undertaken this animal experimenta- 
tion. The surgical technique of ureteral trans- 
plantation has made rapid progress since 
1909, but for obvious reasons there has not 
been a corresponding progress in the end- 
results of such cases. Overenthusiasm can do 
irreparable damage to any new surgical pro- 
cedure unless the limitations and possible re- 
mote changes in the organism are well under- 
stood. A study of the current literature sug- 
gests that we are approaching such a state in 
transplantation of the ureters into the large 
bowel. We believe that the techniques vari- 
ously advocated are not sufficiently stabilized 
for the operation to be regarded lightly. 

The battlefront of investigation has been 
far flung, but the privilege of employing this 
operation in a number of human patients has 
fallen to only a few men. For that reason re- 
ported efforts of isolated investigators on a 
small scale will aid in completing the picture. 

An extensive review of the literature would 
be futile at this time. Only those articles 
which are pertinent to the purpose of this 
paper are included for discussion. The devel- 
opment of Coffey’s technique is the most 
significant factor on this subject in the Ameri- 
can literature. His three major contributions 
were: (1) the mucous membrane valve which 
adequately prevents regurgitation of fecal 
material up the ureter; (2) the use of tubes to 
prevent postoperative occlusion of the ure- 
ters; (3) the extensive cleansing of the lower 
bowel to insure a relatively sterile operative 
field. 

In 1929 he reported 20 cases on whom this 
technique had been used. Autopsies were 
done on 3 of the 5 patients who died. Two of 
the three, Cases 7 and 8, had extensive car- 
cinomata of the bladder and died 75 and 290 


days after operation. Microscopic examina- 
tion of the kidneys showed a mild leucocytic 
infiltration and parenchymatous degenera- 
tion. One, Case 20, died 6 days after opera- 
tion and the pathologist found normal kid- 
neys. From his own personal experience he 
believes that both the problem and the tech- 
nique have been solved and that the operation 
may be safely recommended to skilled sur- 
geons. 

To C. H. Mayo belongs the credit for the 
widest clinical experience with ureteral trans- 
plantation. In 1924, he reported a series of 35 
cases. Both ureters were transplanted in 28 
patients; 1 died of peritonitis and 23 patients 
have been followed. Five complain of lumbar 
pain at times; otherwise there are no com- 
plaints. Mayo’s technique differs from the 
completed Coffey technique in that (1) he 
does the operation in two stages; (2) he does 
not use tubes; and (3) he does not clean the 
lower bowel so extensively. The one step 
common to both is the mucous membrane 
valve, yet their results are quite parallel. 

After noting these two procedures and re- 
sults, a study of Turner’s review of 17 per- 
sonal cases is interesting if not confusing. He 
used neither the Coffey nor Mayo techniques 
but that of Stiles, which does not form a mu- 
cous membrane valve. There were 4 deaths, 
3 from peritonitis and 1 due to septic dermati- 
tis. There are 10 patients living and well from 
7 months to 15 years after operation. The re- 
port is particularly valuable because it con- 
tains full follow-up notes on the living and the 
autopsy records of the dead. One patient 
died 3 years after operation from intestinal 
obstruction, and 1 died 2 years after operation 
from a plastic operation on the bladder. The 
progress in these cases up to the time of death 
did not indicate renal infection, but autops) 
revealed a pyonephrosis in 1 case and a hy 
dronephrosis with dilated ureter in the othe: 
case. 
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Turner urges particularly that as much of 
the blood supply to the ureters as possible be 
saved and in his operation he stresses: (1) the 
two-stage operation; (2) the Mayo catgut 
urine guide; and (3) a drain tube from the area 
of anastomosis. He has also observed the fre- 
quency of attacks of renal infection soon after 
the operation, from which the patient readily 
recovers, and he believes that moderate renal 
infection is not inconsistent with average good 
health. The more than casual relationship of 
an impeded opening into the bowel to infec- 
tion has also been recognized by Turner. He 
could not force water up the ureters in his 
autopsy specimens. 

The three foregoing clinical reports, although 
the cream of the current literature, offer little 
aid in studying the pathology and physiology 
of transplanted ureters. To depend upon the 
human subject for this information means 
many years of waiting, and then the reported 
cases will be few and scattered. Obviously 
then, animals offer a solution, and to Mc- 
Kenna belongs the credit for studying end- 
results over a period of time. His was the first 
work in which dogs lived for more than a year 
with a transplanted ureter. The successful 
results which he published prompted us to 
apply this investigation with a broader pur- 
pose. He transplanted one ureter by the 
Coffey technique, and 3 dogs were allowed to 
live 14 months and 1 dog 24 months. He 
studied the function and bacteriology. In 
every case the function was normal in the 
transplanted kidney, and cultures from both 
sides were sterile. Our experience with the 
operation in dogs has not been as satisfactory 
as McKenna’s, and we believe it will show 
that the last word has not been said concern- 
ing renal infection. 

Female dogs were used in this work because 
the external male genitalia interfere both with 
the surgical exposure and the cleanliness of 
the operative field. On the whole, dogs are 
well adapted for this type of investigation. 
However, they do not withstand infection 
very well because of poor general resistance 
and the highly virulent bacteria present in 
the normal intestinal flora. The only techni- 
cal difficulty arises from the thick and rigid 
muscular coat of the bowel wall, which makes 
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closure of the anastomosis more difficult and 
less secure than in the human. We believe 
that our results demonstrated that in these 
animals the operative technique may be exe- 
cuted with relative ease and that peritonitis 
arising from soiling by the opening of the 
bowel, even though no drainage is used, is not 
a serious factor. In only one animal did we 
feel that peritonitis was caused by soiling at 
the time of the operation. Two other animals 
developed peritonitis; in one it resulted from 
a severe wound infection and in the other from 
evisceration in a pregnant dog in which opera- 
tion was attempted too near term. 

This study is composed of 31 operations per- 
formed on 29 dogs. One of the purposes of the 
work was to compare the end-results of ure- 
teral transplantation, when the techniques as 
described by Mayo and Coffey in the indi- 
vidual reports of their work were used. The 
operative techniques have been so fully de- 
scribed elsewhere that no details need be 
given here. In every case we used the sub- 
mucous implantation as originally developed 
by Coffey. In one group of cases we followed 
the operative technique as described by 
Mayo, allowing for single transplantation, 
and in the second major group we followed 
the recent technique of Coffey, permitting 
bilateral transplantation by using ureteral 
catheters as well as the cleansing of the lower 
bowel. 

Hence, we shall hereafter refer to the one 
as the Mayo technique, in which no ure- 
teral catheters were used, and designate as 
the Coffey operation that which followed the 
operative technique described in Cofley’s 
later publication. 


MAYO TECHNIQUE; ONE URETER 
TRANSPLANTED 


In 7 animals, 1, 4, 5, 6, 7, 8, and 11, a single 
ureter was transplanted by the Mayo tech- 
nique. Dog 1 was killed on the seventh day 
because of complete evisceration of the ab- 
dominal contents. Two died on the fifty-sixth 
and ninety-fourth days, and for various rea 
sons the others were killed on the thirty- 
second, fifty-sixth, sixty-eighth, and one hun 
dred nineteenth days. The complete records 
of these dogs follows. 
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Dog 1. The right ureter was transplanted into the 
sigmoid June 6, 1929. The dog was killed 7 days 
later because of complete evisceration. The autopsy 
showed a small amount of pus in the right perirenal 
area. Neither the ureter nor the pelvis of the right 
kidney were dilated. The area of the anastomosis 
was well healed and showed no evidence of leakage. 
The right kidney, ureter, and the sigmoid were re- 
moved intact. When the sigmoid was opened, no 
ureteral opening could be demonstrated, and a fine 
probe passed down the ureter presented beneath the 
mucosa which was smooth in this area. No micro- 
scopic sections were obtained. 

Dog 4. The right ureter was transplanted into the 
sigmoid July 7, 1929. The dog recovered without 
incident but contracted mange so badly that it was 
necessary to kill her November 25, 119 days after 
operation. The peritoneum was smooth and glisten- 
ing throughout. There were a few adhesions in the 
region of the anastomosis. The right kidney, ureter, 
and the sigmoid were removed intact. The pelvis 
and ureter were not dilated, but the kidney was one- 
third as large as the left. The area of the anastomo- 
sis was perfectly healed. On gross section there was 
much fibrosis in the cortical area of the right kidney. 
A No. 4 pointed ureteral catheter passed down the 
ureter entered the sigmoid without obstruction. The 
left kidney appeared entirely normal. No gross evi- 
dence of pus was found in urinary tract. The non-pro- 
tein nitrogen content before death was 35 milligrams. 

Microscopic sections of the right kidney showed a 
diffuse cellular infiltration, with marked fibrosis 
throughout. Sections of the left kidney showed ex- 
tensive cloudy swelling of the tubules and glomeruli 
but no evidence of pyogenic infection. 

Dog 5. The right ureter was transplanted August 
2, 1929. Due to the fact that the dog contracted dis- 
temper and was losing weight rapidly, she was anes- 
thetized September 9, 32 days after operation, in 
order to have a comparison of the two kidneys before 
death. There were no adhesions in the abdomen, 
and the anastomosis was perfectly healed. The right 
kidney was twice the size of the left; it was dark in 
color and showed many dilated veins over the sur- 
face. The right ureter was dilated to the size of a 
lead pencil. An opening was made in each ureter and 
catheters were introduced. About 75 cubic centi- 
meters of cloudy urine, which showed pus IV were 
immediately obtained from the right kidney. Urine 
from the left kidney showed an occasional pus cell. 
Both right and left sides showed bacillus coli on cul- 
ture. Functional test was unsatisfactory because of 
small amount of urine obtained. 

The dog was killed with chloroform and the right 
kidney, ureter, and sigmoid were removed intact. 
The left kidney was also removed. A No. 4 ureteral 
catheter could not be passed down the ureter into 
the sigmoid, as the opening in the mucous membrane 
had healed completely. The mucous membrane in 
area over end of catheter showed no ruge. 

Microscopic section of the right kidney showed an 
inflammatory reaction throughout the pelvis and 
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cortex, with cellular infiltration. 
cortex contained small abscesses. Sections of the 
left kidney showed only cloudy swelling. 

Dog 6. The right ureter was transplanted August 
7, 1929. The dog recovered from the operation with- 
out incident and from then on never appeared to be 
sick and seemed well the day before death November 
9, 94 days after operation. 

At autopsy the operative wound was healed. The 
peritoneum was smooth and glistening, and there 
was no fluid in the abdomen. ‘The anastomosis was 
in good condition. The right kidney was very small, 
about one-half the size of the left. The right ureter 
was slightly larger than the left, and the right pelvis 
was s‘ightly dilated. The right kidney, ureter, and 
sigmoid were removed intact. The left kidney anda 
portion of the left ureter were also removed. The 
wall of the sigmoid was quite thin and no ruge were 
present. A small ureteral catheter passed down the 
ureter would not enter the sigmoid because opening 
had been closed by mucous membrane of bowel. 
There was no gross evidence of pus in either kidney. 

Microscopic study of the right kidney showed the 
changes of acute inflammation, with cellular infiltra- 
tion throughout. The left kidney showed only 
cloudy swelling. 

Dog 7. The right ureter was transplanted August 
13, 1929. The dog recovered nicely from the opera- 
tion and was quite active for a month. She then be- 
gan to refuse her food and looked sick. This down- 
ward course was progressive, and she died October 8, 
56 days after operation. 

At autopsy the operative scar was well healed. 
The abdomen was markedly distended. When the 

eritoneum was opened it was found to be flaming 
red, and a large amount of blood-tinged pus was seen 
to fill the entire abdomen. The right kidney was 
three times the size of the left. The upper pole was 
soft and necrotic, and fluid was seen to ooze out 
The ureter was dilated about three times normal 
size. The right kidney, ureter, and a portion of the 
sigmoid were removed intact. The kidney was 
opened and found to be a mere shell. The cortex was 
perforated at the upper pole. A No. 6 cathete: 
passed into the sigmoid without obstruction. 

Microscopic study of the right kidney showed 
a dense infiltration with polymorphonuclear leu 
cocytes throughout the whole organ. In one area i 
large blood clot was seen. Scattered areas of fibrou: 
tissue formation were seen in the cortex. The leit 
kidney showed a diffuse cloudy swelling. 

Dog 8. The right ureter was transplanted August 
19, 1929. In this operation the catgut urine guick 
was not used. The dog progressed well for 1 mont! 
and then began to lose weight and strength. O 
October 14, 56 days after operation she was anus 
thetized in order to study the function of the kidney 
and to obtain urine cultures. The previous operati\: 
scar was well healed, and the peritoneum was nor 
mal. There were many adhesions in the area of th 
ureteral anastomosis. Both kidneys were normal i 
size and color. The right ureter was dilated to th 
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size of a lead pencil. The ureters were opened and 
catheters tied in. Thick pus was obtained from the 
right side, but urine from the left kidney showed a 
very occasional pus cell. Cultures from both sides 
showed bacillus coli. A functional test was done. 
The dye appeared on the left side in 3 minutes in 
concentration IV, but no dye appeared on the right 
side in 30 minutes. 

The dog was then killed with chloroform and the 
right kidney, ureter, and sigmoid were removed in- 
tact. The right kidney consisted of practically a 
mere shell of tissue. A small ureteral catheter passed 
down the ureter met obstruction just beneath the 
mucosa of the sigmoid and no opening could be 
demonstrated. 

Microscopic sections of the right kidney showed a 
dense infiltration of leucocytes in the submucosa and 
mucosa of the pelvis. There were multiple abscesses 
in the cortex. The left kidney showed a lymphocytic 
invasion of the submucosa of the pelvis. There was 
no evidence of pyogenic infection elsewhere. There 
was a diffuse cloudy swelling. 

Dog 11. The right ureter was transplanted Sep- 
tember 18, 1929. The postoperative progress was 
uneventful for 1 month, and then she contracted 
mange which caused her to become quite weak and 
emaciated. 

An attempt was made to anesthetize the animal 
November 25, 68 days after operation, but she died 
before urine specimens could be obtained. The peri- 
toneum was normal, and there were no adhesions in 
the abdomen. The right kidney was one-half the 
size of the left, and the right ureter was twice the 
size of the left. The pelvis of the kidney was not di- 
lated and the lining was smooth and glistening. ‘The 
right kidney and ureter were removed with the sig- 
moid. The right ureter was patent throughout ex- 
cept at the opening into the sigmoid, which was 
closed over by the mucous membrane of the bowel. 

Microscopic sections of the right kidney showed a 
dense invasion of the submucosa of the pelvis with 
polymorphonuclear leucocytes and lymphocytes. 
There were no cellular products of inflammation in 
the cortex, which showed an extensive cloudy swell- 
ing. The left kidney showed no evidence of pyogenic 
infection but did show a marked cloudy swelling. 

Although the Mayo catgut urine guide was 
used in all the cases except dog 8, the ureteral 
opening was closed by bowel mucosa in 5 of 
the 7 cases. It will be noted that this closure 
of the ureterosigmoidal opening occurred even 
in dog 1, which was killed on the seventh post- 
operative day. 

In one (dog 7) the ureter was patent 
throughout, but the animal died from rupture 
of a pyonephrosis on the side of the trans- 
planted ureter. The best result in the group 
seemed to be dog 4, in which there was no 
gross evidence of infection but the kidney was 
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quite small as compared with the side not 
operated upon. However, microscopic ex- 
amination of this kidney showed marked fibro- 
sis, cellular infiltration, and destruction of the 
glomeruli by fibrous tissue. 

In only 2 cases in this group (dogs 5 and 8) 
were cultures taken from both kidneys just 
before death, and in each case the cultures 
showed a bacillus coli infection in the untrans- 
planted as well as the transplanted side. 

We did not obtain a satisfactory result in a 
single case in this group, the failure being 
attributed to closure of the ureterosigmoidal 
opening and to renal infection. 


MAYO TECHNIQUE; BOTH URETERS 
TRANSPLANTED 


In 3 animals both ureters were trans- 
planted by the Mayo technique. Both ureters 
were transplanted at one operation in dog 26, 
and death occurred on the third day, appar- 
ently from uremia. No autopsy was done. In 
dog 2 the left ureter was transplanted 16 days 
after the right. Death occurred 6 days after 
the second operation, due to a localized peri- 
tonitis resulting from soiling at the time of the 
second operation. In dog 3 the left ureter was 
transplanted 70 days after the right and death 
occurred 53 days later. Both ureters were 
open but stenosed, and cultures showed strep- 
tococci on the right and bacillus coli on the 
left. Complete reports of dogs 2 and 3 follow: 

Dog 2. The right ureter was transplanted July 3, 
1929. Recovery was uneventful and 16 days later 
the left ureter was transplanted. The dog never ap 
peared well after the second operation and died 
July 25, 6 days after the second operation. 

At autopsy the operative wound was not healed. 
A localized area of pus was found in the left lower 
quadrant. No pus and no signs of infection were 
found elsewhere in the abdominal cavity. The ure 
ters and kidneys appeared normal in size. The right 
anastomosis was well healed, and the left showed 
some soft adhesions but no signs of urinary leakage. 
Both kidneys, both ureters, and the sigmoid were re 
moved. The pelvis and ureters were not dilated and 
showed no gross pus. A No. 5 ureteral catheter 
would not pass through the ureterosigmoidal open 
ings, which were pin-point in size. 

Microscopic sections of the right kidney showed a 
marked inflammatory reaction, with cellular infiltra- 
tion throughout the organ. ‘The left kidney showed 
a mild inflammatory infiltration in the mucosa of the 
pelvis and a marked destruction of the tubules and 
glomeruli by cloudy swelling. 
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Dog 3. The right ureter was transplanted July 22, 
1929. The dog seemed quite well and 70 days later 


the left ureter was transplanted. For about 6 weeks 
she was active but then began to become gradually 
weaker and refused to eat. She was anesthetized 53 
days after the second operation in order to obtain 
urine cultures before death. The peritoneum was 
smooth and glistening. Both kidneys were enor- 
mously enlarged and both ureters were dilated and 
kinked. The anastomosis appeared normal. Ure- 
teral catheters were tied in the ureters and cultures 
obtained, which showed streptococci on the right 
side and bacillus coli on the left side. Both sides 
showed much pus. The dog was killed and both kid- 
neys and ureters were removed with the sigmoid. 
The ureterosigmoidal openings were patent but 
markedly stenosed. 

Microscopic sections of the right kidney showed 
an extensive inflammatory reaction throughout the 
pelvis and cortex. The left kidney showed no cellu- 
lar infiltration, but there was a marked congestion 
with hemorrhage and an extensive destruction of 
the tubular epithelium by cloudy swelling. 

The results in these 2 cases were obviously 
poor. Marked infection occurred in all four 
kidneys as was demonstrated by the micro- 
scopic sections. The pathological picture is 
essentially the same as was seen in the uni- 
lateral Mayo transplants. 


COFFEY TECHNIQUE; BOTH URETERS 
TRANSPLANTED 


In 8 animals, dogs 9, 10, 12, 13, 14, 21, 22, 
and 24, both ureters were transplanted at the 
same time by the Coffey tube technique. 
They lived from 7 to 31 days. The complete 
records of these 8 dogs are given below. 


Dog 9. Both ureters were transplanted September 
6, 1929. Following the operation the dog was quite 
sick for a few days, and the ends of the catheters had 
to be cut frequently to keep them draining. The 
first catheter came out on the ninth and the second 
came away on the tenth postoperative day. The 
stools were liquid from that time on. During the 
next week the dog appeared quite normal. She then 
began to lose weight quite rapidly and continued to 
marked emaciation. On October 6, 30 days after 
operation, the animal’s condition was very poor, so 
anesthesia was started in order to do functional 
tests and obtain urine cultures, but she died before 
the abdomen was opened. 

At autopsy the peritoneum was smooth and glis- 
tening. There were a few adhesions in the lower 
abdomen. The right kidney appeared to be slightly 
enlarged, and the right ureter was larger than nor- 
mal. The left kidney was three times the size of the 
right. There were many engorged vessels over its 
surface. On gross section this kidney showed a large 
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hydronephrosis, the renal parenchyma being re- 
duced to a mere shell, in which the normal markings 
were obscured. The left ureter was also about three 
times as large as the right and showed a kink in the 
lower third. Catheters passed down both ureters 
entered the sigmoid without obstruction. 

Microscopic sections of the right kidney showed an 
extensive oedema throughout, with destruction of 
the tubular epithelium. There were many small 
cysts formed by rupture of the tubules. There were 
no cellular products of inflammation. The left kid- 
ney showed many small cysts in the cortex, and the 
blood vessels were dilated and full of blood. There 
was an extensive cloudy swelling. There was no 
evidence of pyogenic infection. 

Dog 10. Both ureters were transplanted Septem- 
ber 16, 1929, and 5 days later both catheters came 
out. Up until this time and for 24 hours afterward 
the dog appeared well, and the stools were liquid. 
On September 22 the dog appeared quite sick, and 
there was a purulent exudate from both eyes. Death 
occurred on the afternoon of September 23, 7 days 
after operation. 

At autopsy the operative wound was not healed. 
There was free fluid in the abdomen and much pus 
in the pelvis as well as along the course of the left 
ureter. The ureters were not dilated. The right kid- 
ney was about twice the normal size and showed a 
reddish color. The left kidney was normal in size 
and color. The left anastomosis showed a partial 
separation from the sigmoid but the right was in 
good condition. Catheters passed down both ureters 
entered the sigmoid without obstruction. 

Microscopic section of the right kidney showed 
complete destruction of kidney tissue throughout, 
with multiple abscesses. The left kidney showed no 
evidence of pyogenic infection, but there was a 
marked destruction of the tubular epithelium and 
the glomeruli by cloudy swelling. 

Dog 12. Both ureters were transp!ant:d Septem 
ber 19, 1929. At the time of operation it was noted 
that the dog was pregnant. Two days after opera 
tion the catheters came away. The condition of the 
dog seemed good and the stools were liquid. On 
September 25 the operative wound broke open and 
a small knuckle of gut protruded. Within a few min 
utes the dog was anesthetized and a secondary clo 
sure of the abdominal wound was done. The dog 
died 7 days after operation. 

At autopsy there was a large amount of free pus in 
the abdomen. The intestines were matted together 
The right kidney was slightly larger than normal 
and the left was normal in size. The ureters were no! 
dilated. The kidneys and ureters were removed wit! 
the sigmoid attached. The kidneys showed som: 
congestion but no macroscopic pus. The anastom: 
ses were healed. Catheters passed down both urete! 
entered the bowel without obstruction. 

Microscopic section of the right kidney showed a 
inflammatory reaction, with a lymphocytic infiltra 
tion beneath the mucosa of the pelvis. The remai! 
der of the kidnev showed destruction by cloudy swe! 
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ing. The left kidney showed characteristic cloudy 
swelling. The blood vessels were dilated and full of 
blood. No evidences of pyogenic infection. 

Dog 13. Both ureters were transplanted October 
9, 1929. The non-protein nitrogen taken at the time 
of operation was 35 milligrams. Urine cultures from 
both sides were sterile. Following operation the dog 
failed to eat and showed a progressive downward 
course. Catheters came away on the third and 
fourth postoperative days. On the fourteenth post- 
operative day the non-protein nitrogen was 138 
milligrams and on the twenty-first postoperative day 
the non-protein nitrogen was 113 milligrams. Death 
occurred on the thirty-first postoperative day. 

At autopsy the operative wound was well healed. 
The peritoneum was smooth and glistening. The 
right kidney and ureter were normal in size. The 
left kidney and ureter were slightly dilated. The left 
ureter showed two kinks due to adhesions. Both anas- 
tomoses showed that the sutures in the muscularis 
had pulled out so that the mucosa of the sigmoid 
was exposed and no valve action obtained. Cathe- 
ters passed down both ureters entered the bowel, but 
there was a slight stenosis of the left ureterosigmoidal 
opening. On gross section both kidneys were seen to 
contain pus. 

Microscopic sections showed small abscesses 
throughout the cortex. In several areas the capsular 
spaces showed an accumulation of albuminous ma- 
terial. The left kidney appeared as did the right. 

Dog 14. Both ureters were transplanted October 
11, 1929. Following operation, the dog showed a 
progressive downward course. One catheter came 
away in 12 hours, and the second catheter came 
away after 2 days. Eighteen days after operation 
the non-protein nitrogen was 146 milligrams. Death 
occurred October 30, 19 days after operation, at 
which time the dog was markedly emaciated and 
showed a bilateral purulent conjunctivitis. 

At autopsy the peritoneum was smooth and glis- 
tening. There were a few adhesions around the uri- 
nary bladder. Both anastomoses were well healed, 
and the left kidney and ureter were normal in size. 
The right kidney was somewhat smaller, and the 
right ureter was not dilated. A catheter passed down 
the left ureter entered the sigmoid without obstruc- 
tion. A catheter passed down the right ureter would 
not enter the sigmoid, as the ureterosigmoidal open- 
ing was covered over by mucosa of the bowel. 

Microscopic sections of the right kidney showed 
a diffuse acute inflammatory reaction in the cortex. 
There were many small abscesses in the mucosa and 
submucosa of the pelvis. The left kidney showed 
only one area in which there was an inflammatory re- 
action, and this was around a fibrous glomerulus. 

Dog 21. Both ureters were transplanted Decem- 
ber 2, 1929. After operation the dog showed a pro- 
gressive downward course. Both catheters came out 
on the twelfth day, and death occurred on the seven- 
teenth postoperative day. 

At autopsy a small superficial abscess was found 
in the operative wound. The peritoneum, however, 
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was smooth and glistening. The right kidney was 
somewhat smaller than the left, and the lower pole 
showed an area of dark discoloration. The ureter 
was not dilated. On gross section free pus was found 
in the pelvis, but the cortical and medullary mark- 
ings were normal. There were infarcts in the upper 
and lower poles. The right anastomosis was normal, 
and a catheter passed down the ureter entered the 
bowel without obstruction. The left kidney was 
slightly larger than the right, and the pelvis con- 
tained frank pus. The cortical and medullary 
markings were distinct, and the pelvis was not di- 
lated. The left ureter was normal in size and patent 
throughout. The left anastomosis was well healed. 

Microscopic sections of the right kidney showed 
no evidence of pyogenic infection. The left kidney 
showed a cellular infiltration beneath the mucosa of 
the pelvis and polymorphonuclear leucocytes were 
seen scattered through the cortex. Some of the 
glomeruli were replaced by fibrous tissue. Both kid- 
neys showed marked evidence of cloudy swelling. 

Dog 22. Both ureters were transplanted Decem- 
ber 9, 1929. The postoperative non-protein nitrogen 
was 4o milligrams, and cultures of the urine taken at 
the time of operation were sterile. Both catheters 
came out on the fifth day. The dog showed a pro- 
gressive downward course after operation. Shortly 
before death the non-protein nitrogen was 98 milli- 
grams. The dog was killed on the tenth postopera- 
tive day because of poor general condition. 

At autopsy the operative wcund was slightly in- 
fected. The peritoneum, however, was smooth and 
glistening, and there were no adhesions in the abdo- 
men. The right kidney was about three times nor- 
mal size and quite dark in color. The right ureter 
was also dilated. The left kidney and ureter were 
slightly larger than normal. On gross section the 
parenchyma of the right kidney was soft and hemor- 
rhagic throughout, and the cortical and medullary 
markings were obliterated. The pelvis was dilated 
and full of pus. The right anastomosis was well 
healed, and a catheter passed down the ureter en- 
tered the bowel without obstruction. On gross sec- 
tion the left kidney showed normal markings, and 
the pelvis was not dilated but contained frank pus. 
The left anastomosis was well healed. A catheter 
passed down the left ureter entered the bowel with- 
out obstruction. The intrasigmoidal portion of the 
left ureter had not sloughed off. 

Microscopic sections of the right kidney showed a 
diffuse cellular infiltration, with abscess formation in 
the cortex. The left kidney showed a generalized in- 
flammatory reaction but no abscesses. 

Dog 24. Both ureters were transplanted Decem- 
ber 16, 1929. Following operation the dog showed 
marked loss of weight and refused to eat. Both 
catheters came away on the fifth day. Urine cultures 
taken at the time of operation were sterile, and the 
non-protein nitrogen was 27 milligrams. The animal 
died ro days after operation. 

At autopsy the operative wound showed a small 
abscess. The peritoneum, however, was smooth and 
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glistening. There were no adhesions in the abdomen. 
The left kidney was enlarged about three times nor- 
mal size and was soft and fluctuant. On section a 
large amount of turbid urine escaped, and the pelvis 
seemed to be markedly dilated. The cortex of the 
left kidney was quite thin, but the markings were 


distinct. The left ureter was correspondingly di- 
lated. The right kidney was enlarged about twice 


the normal size and on section was found to contain 
a large amount of yellowish purulent material. The 
cortical markings were indistinct, and the pelvis was 
dilated and showed an exudate on its surface. The 
right anastomosis was well healed. The left anas- 
tomosis showed infection in the lower portion. Both 
ureterosigmoidal openings were stenosed, so that 
No. 6 catheters were passed with difficulty. 
Microscopic sections of both kidneys showed ex- 
tensive infection throughout. Much hemorrhage 
and a few infarcts were found beneath the capsule. 


In 4 dogs of the above group, dogs 13, 14, 
22, and 24, we were able to demonstrate his- 
tological evidence of bilateral renal infection. 
Three dogs, 10, 12, and 21, showed infection 
in only one side, and in one animal, dog 9, we 
were unable to find microscopic evidence of 
pyogenic infection. However, dog 9 showed 
a large hydronephrosis with parenchymal de- 
generation. 

Complete closure of the ureterosigmoidal 
opening occurred in only one ureter, dog 14, 
and in this animal one catheter was pulled out 
a few hours after operation. The 2 cases, dogs 
13 and 24, in which the ureteral openings were 
stenosed, showed an extensive infection in 
both kidneys. A completely normal kidney 
was not seen in the entire group, although five 
kidneys failed to show microscopic evidence 
of pyogenic infection. 


COFFEY TECHNIQUE; ONE URETER 
TRANSPLANTED 


In two dogs, numbers 15 and 16, a single 
ureter was transplanted by the Coffey tech- 
nique. The results in these two operations 
were better than we had obtained in any of 
the groups thus far studied. The dogs lived 
for 76 and 87 days, and at autopsy there was 
no macroscopic evidence of disease in the uri- 
nary tract. Microscopic study showed no 
evidence of pyogenic infection. Apparently 


these were successful transplants, but the dogs 
did not ever appear well after being operated 
upon. 
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Dog 15. The right ureter was transplanted Octo- 
ber 30, 1929. The catheter came out on the second 
day. The dog refused to eat for 2 weeks before 
death. She had appeared well up until that time ex- 
cept for loss of weight. Death occurred January 14, 
1930, 76 days after operation. 

At autopsy the peritoneum was smooth and glis- 
tening. There were a few adhesions around the 
bladder. Both kidneys were of the same size and 
color. On gross section the right kidney showed no 
evidence of infection: The right ureter was of nor- 
mal size, and a catheter passed down the ureter en- 
tered the bowel without obstruction. The anasto- 
mosis was in good condition. 

On microscopic section there was no inflammatory 
reaction in either kidney. Both kidneys showed 
some cloudy swelling. 

Dog 16. The right ureter was transplanted No- 
vember 6, 1929. The catheter came out on the 
thirteenth day. The animal never appeared quite 
normal after the operation and steadily lost weight. 
About 1t month after operation she contracted 
mange, for which she had to be killed February 5, 
1930, 87 days after operation. 

Ether anesthesia was started, but the dog 
promptly died. There were no signs of peritonitis. 
The kidneys were of equal size and color. The trans- 
planted ureter was not dilated, and a catheter passed 
down it entered the bowel without obstruction. The 
anastomosis was in excellent condition. On gross 
section there was practically no difference between 
the transplanted and the untransplanted sides. 

On microscopic section there was no inflammatory 
reaction in either kidney. Both kidneys showed 
some cloudy swelling. 

In comparing the results of the Mayo and 
Coffey operations in dogs, some difference is 
noted in so far as infection is concerned. The 
microscopic sections of the kidneys operated 
upon by the Coffey technique showed less 
evidence of pyogenic infection, but the dogs 
were all definitely sick after transplantation 
was done. Obviously the best results were 
obtained by the Coffey technique, in which 
only one ureter was transplanted. The trou 
blesome ureteral stenosis so often mentioned 
by workers in this field seems to be largely 
obviated by the use of the ureteral catheters. 

The high incidence of postoperative rena! 
infections led to considerable speculation as to 
the manner in which the kidney becomes in 
volved. Close observation of a recent clinica! 
case suggested to us that infection may reach 
the kidney by means other than the lumen o/ 
the ureter, as shown in the following case: 

A boy, aged 10 years, was admitted to the hospita 
November 7, 1929, with exstrophy of the urinar; 
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bladder. Pre-operative studies showed an unin- 
fected urinary tract and the non-protein nitrogen 
was 35.6 milligrams. He was operated upon Decem- 
ber 3, 1929, and both ureters were implanted in the 
sigmoid by the Coffey tube technique. No. 8 ure- 
teral catheters were used and urine drained well dur- 
ing and after the operation. The ends of the cathe- 
ters were placed in sterile bottles covered with sterile 
corks. Each time the bottles were emptied, fresh 
sterile bottles were used. The immediate postopera- 
tive convalescence was uneventful except for marked 
abdominal distention, which was finally relieved by 
irrigation through a rectal tube. Four days after 
operation urine from the right and left catheters 
showed 1 to 3 pus cells per field. Seven days after 
operation urine from the right catheter showed r to 3 
pus cells per field, and urine from the left catheter 
showed 15 to 30 pus cells per field. Nine days after 
operation the right side showed 5 to 10 pus cells per 
field and the left 20 to 40. Eleven days after opera- 
tion both sides showed pus cells too numerous to 
count, and culture of the urine showed streptococci 
and bacillus coli. The left catheter came out 11 days 
and the right catheter came out 17 days after opera- 
tion. Shortly before the catheters came away, the 
non-protein nitrogen was 33 milligrams, and 3 days 
after the last catheter came out the non-protein 
nitrogen was 65.6. Three days later it had dropped 
to 34 milligrams. About 48 hours after the second 
catheter came away, the patient developed a sharp 
rise in temperature, which reached 105 degrees. At 
the same time localized tenderness was noted in the 
left costovertebral angle, which persisted for several 
days. After 4 days the temperature returned to nor- 
mal and remained there. The patient’s recovery was 
delayed by a low-grade wound infection. He was 
discharged January 26, 1930, at which time he could 
retain his urine for as long as 6 hours. His general 
condition was excellent, and a letter from his mother 
April 10, 1930, says that he is now enjoying excel- 
lent health. He is to return in a few months for re- 
moval of the bladder. 


The beginning and the progressive increase 
of the infection while the catheters were in 
place and amply protected, we believe, offers 
a strong argument against renal infection as- 
cending the lumen of the ureter in this case. 


TRANSPLANTATION OF LIGATED URETERS 


In an attempt to study the question of renal 
infection, four groups of experiments were 
done on 8 dogs. 

The right ureters were doubly ligated with 
linen in the first group, dogs 17 and 18, and 
the ureters transplanted by the Mayo tech- 
nique. Urine collected from the right kidneys 
at the time of operation was sterile. Complete 
records of the 2 dogs in group 1 follow: 
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Dog 17 was operated upon November 8, 1929, and 
she was anesthetized for study 7 days later. There 
was no peritonitis but a few adhesions were found in 
the region of the anastomosis. The right ureter was 
dilated to about three times the normal size. On 
pulling aside the gut, a large amount of free pus was 
found in the right perirenal area. Culture of this 
pus showed streptococci. The left kidney and ureter 
appeared normal. Urine from the right kidney 
showed bacillus coli and many pus cells. The dog 
was then killed with chloroform, and the upper pole 
of the right kidney was found to be adherent to the 
liver. The right kidney was three times the size of 
the left, was dark in color, and showed a large num- 
ber of engorged vessels over the surface. On gross 
section the left kidney appeared entirely normal. On 
gross section the right kidney showed a marked 
thickening of both the cortex and medulla, with a 
loss of all normal markings. At the lower pole was a 
subcortical abscess about 4 centimeters in diameter, 
and in the upper pole there was another subcortical 
abscess about 2 centimeters in diameter. A No. 4 
catheter passed down the right ureter entered the 
sigmoid without obstruction. 

Microscopic sections of the right kidney showed 
an extensive inflammatory exudate throughout the 
substance of the kidney. The left kidney showed the 
changes of cloudy swelling. There was no evidence 
of pyogenic infection. 

Dog 18 was operated upon November 22, 1920, 
and anesthetized for study 3 days later. There was 
a localized abscess at the site of the previous incision. 
The pelvic peritoneum was inflamed, and there was 
a suppurative process at the site of the anastomosis 
with many adhesions in this area. Urine taken from 
the right kidney showed bacillus coli. The dog was 
then killed with chloroform. The right kidney was 
slightly larger than the left, but the ureter was nor 
mal in size. The left kidney appeared entirely nor 
mal. A catheter passed down the right ureter did not 
enter the sigmoid, as the ureter was still firmly 
ligated. The sutures at the site of anastomosis had 
sloughed out and free pus was found in this area. On 
gross section the right kidney showed a reddish dis 
coloration of the medulla and cortex, although the 
parenchymal markings were distinct. ‘There was a 
slight hydronephrosis, and the pelvis contained mac 
roscopic pus. 

Microscopic sections of the right kidney showed 
an acute inflammatory reaction in the pelvis, with 
abscess formation beneath the mucosa. ‘The left 
kidney showed no evidence of pyogenic infection. 

kight renal infection was demonstrated in 
both dogs of this group. In one, dog 17, the 
ureter was patent and no opinion can be given 
as to the manner in which the kidney became 
infected. However, in dog 18 the ureter was 
still firmly ligated, which would indicate that 
the lumen of the ureter could not have trans- 
mitted the infection. 
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In the second group, dogs 19 and 20, of 
these experimental operations, we made an 
effort to protect the end of the ureter. In this 
group the right ureter was doubly ligated with 
linen and a small opening was made in the 
mucosa as for a transplant so that the end of 
the ureter was potentially infected. This 
opening in the mucosa was then closed with 
fine catgut and the ureter implanted between 
the mucosal and muscular layers of the sig- 
moid. Urine from the right kidney was sterile 
in each case. The complete records of the 2 
dogs in group 2 are given below. 


Dog 19 was operated upon November 25, 1929, 
and was anesthetized for study 8 days later. The 
operative wound showed a low-grade infection, but 
the peritoneum was normal. There were a few adhe- 
sions in the region of the anastomosis. Culture ob- 
tained from the right kidney showed diphtheroid 
bacilli. The right kidney was slightly larger than 
the left and showed many engorged vessels over its 
surface. The right ureter did not appear dilated. On 
cut section the right kidney showed normal mark- 
ings, but the pelvis was slightly dilated. There was 
no gross evidence of infection. A No. 14 catheter 
passed down the right ureter entered the bowel with- 
out obstruction. 

Microscopic sections of the right and left kidneys 
showed no evidence of pyogenic infection. There 
was some destruction in the tubular epithelium due 
to cloudy swelling. 

Dog 20 was operated upon November 29, 1929, 
and anesthetized for study 8 days later. There was 
a low-grade wound infection. The abdominal cavity 
was clean. There was a mass of adhesions in the 
lower abdomen in the area of anastomosis. Urine 
obtained from the right kidney for culture showed 
bacillus coli and streptococci. The right kidney was 
normal in size but was soft and fluctuant through- 
out. On gross section the right kidney showed clear 
urine in the pelvis, which was not dilated. The pa- 
renchyma was normal in color and thickness. The 
markings were distinct. The ureter was of uniform 
thickness and not dilated. A catheter passed down 
the right ureter entered the bowel without obstruc- 
tion. 

Microscopic sections of the right kidney showed 
small areas of cellular infiltration beneath the sub- 
mucosa of the pelvis. The left kidney showed no in- 
flammatory changes. 

In both animals of group 2 the patency 
of the ureter was found to have been re- 
established at the time of autopsy. Neithér 
kidney was infected in dog 19, and in dog 20 
the right kidney was only mildly infected as 
shown by the microscopic slides. Better kid- 
neys were found in group 2, dogs 19 and 20, 
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than in group 1, dogs 17 and 18. We attrib- 
uted this fact to the delayed exposure of the 
end of the ureter to infected bowel contents. 
Again we believed we had obtained results 
which indicated that the lumen of the ureter 
was not the transporting agent for renal in- 
fection in these cases. 

In group 3, dog 25, the right ureter was 
ligated and transplanted between the mucosa 
and muscularis without making an opening in 
the mucosa. Urine taken from the right kid- 
ney at the time of operation was sterile. Even 
though the end of the ureter was ligated and 
not exposed to infectious material, the right 
kidney showed a marked inflammatory reac- 
tion after 9 days. The complete record of dog 
25 is given below. 

Dog 25 was operated upon December 18, 1920, 
and anesthetized for study 9 days later. The peri- 
toneum was normal. The right kidney was twice the 
size of the left and showed many large veins over its 
surface. Culture obtained from the right kidney 
showed staphylococci. On section, thin bloody fluid 
escaped from the pelvis. The parenchyma was of 
normal thickness, and the markings were distinct. 
The right ureter was twice the size of the left. The 
anastomosis was well healed. A catheter passed 
down the right ureter failed to demonstrate an open- 
ing in the mucosa. 

Microscopic sections of the right kidney showed a 
heavy leucocytic infiltration throughout. There was 
a great deal of hemorrhage: The left kidney showed 
no evidence of pyogenic infection, but the epithelium 
of the tubules was destroyed by cloudy swelling. 

The tendency for the re-establishment of 
drainage in groups 1 and 2 of these experi- 
mental operations suggested to us that we 
might decrease the period of obstruction in 
the ureter and obtain even better results. So 
in group 4, dogs 27, 28, and 29, the right ure- 
ter was ligated with No. 1 plain catgut and 
transplanted by the Mayo technique. In each 
case sterile urine was obtained at operation. 
These dogs were allowed to live 15, 23, and 25 
days so that the pathological changes, if any, 
would be well developed. The complete rec- 
ords of group 4 are given below. 

Dog 27 was operated upon February 24, 1930 
The postoperative course was uneventful except fo: 
some loss of weight. The animal was anesthetizec 
15 days after operation and urine obtained from th 
right kidney for culture showed streptococci an 
bacillus coli. The peritoneum was smooth and glis 
tening throughout. There were a few adhesions i! 














SISK, WEAR, O’BRIEN: 


the region of the anastomosis. There was a small 
localized abscess in the retroperitoneal area at the 
site where it had been opened to liberate the ureter 
at the time of the original operation. The right kid- 
ney was slightly larger than the left; otherwise they 
both appeared normal. The right ureter was twice 
the size of the left. On section the right kidney 
showed no gross pathological changes. A catheter 
passed down the right ureter entered the sigmoid 
without difficulty. There was a small abscess in the 
wall of the sigmoid where it had been penetrated by 
the retention suture. 

Microscopic sections of the right kidney showed a 
few small areas of cellular infiltration near the pel- 
vis, otherwise the kidney showed only the changes 
of cloudy swelling. The left kidney showed a marked 
inflammatory reaction with abscesses throughout 
the cortex. 

Dog 28 was operated upon February 27, 1930, and 
the postoperative course was normal. She was anes- 
thetized for study 25 days after operation. The 
abdominal cavity was clean. The large bowel was 
stightly adherent to the bladder. The anastomosis 
was well healed, and urine obtained from the right 
kidney showed staphylococci, which was thought to 
be a contamination, as the microscopic examination 
of urine showed only a very occasional pus cell. 
Grossly, the right kidney showed no changes from 
the left. A catheter passed down the right ureter 
entered the bowel without obstruction. 

Microscopic sections of the right and left kidneys 
showed no evidence of inflammatory reaction. The 
changes of cloudy swelling were present in both. 

Dog 29 was operated upon March 3, 1930, and the 
postoperative convalescence was uneventful. The 
animal was anesthetized for study 23 days after 
operation. There was a slight wound infection, but 
the peritoneum was smooth and glistening. There 
were a few adhesions in the area of anastomosis. 
The right kidney appeared smaller than the left. 
Urine obtained from the right kidney for culture was 
sterile. On gross section the right kidney showed a 
few areas of ecchymosis in the cortex and medulla. 
The pelvis was of normal size. A catheter passed 
down the right ureter entered the bowel without 
obstruction. 

Microscopic sections of the right kidney showed 
a marked inflammatory reaction throughout, with 
abscess formation. The left kidney showed a cellu- 
lar infiltration beneath the mucosa of the pelvis. 


In all 3 cases of group 4, the right ureter was 
patent throughout at autopsy. Two dogs, 27 
and 29, developed a bilateral renal infection, 
and only one, dog 28, showed uninfected kid- 
neys on microscopic examination. The results 
in this group were indicative of the value of 
protection to the end of the ureter and the 
possibility of using some type of obstruction 
to obtain this protection. 
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SUMMARY 

In our hands the transplantation of the ure- 
ters to the sigmoid in dogs is highly unsatis- 
factory by the Mayo technique. In every case 
the kidney became infected and closure of the 
ureterosigmoidal opening by the mucosa of 
the bowel occurred in 5 of the 7 unilateral 
transplants. In the 2 bilateral transplants the 
ureteral openings were markedly stenosed. 

The completed Coffey technique gave 
slightly better results. Of the 8 dogs, 4 showed 
bilateral infection, 3 showed infection in only 
one side, and 1 showed no evidence of infection 
but was hydronephrotic on one side. Com- 
plete closure of the ureteral opening occurred 
in only one ureter. 

The unilateral Coffey operations revealed 
kidneys in which there was no microscopic 
evidence of pyogenic infection, yet the dogs 
never appeared well after operation. 

Believing that the kidneys became infected 
by means other than the lumen of the ureter, 
we obtained infected kidneys in 2 cases in 
which the ureters were still completely ob- 
structed at autopsy. The lymphatics must be 
given serious consideration as a means of 
transmitting infection to the kidneys. <A clini- 
cal case showed the infection to begin while 
the catheters were still in the lumen of the 
ureters. The excellent work of Sweet and 
Stewart describes the lymphatic route. 

Solution of the problem of preventing as- 
cending renal infection probably depends 
upon the discovery of means to prevent infec- 
tion through the lymphatics. Partial success 
in this direction was obtained in our experi- 
mental cases in which we tried to protect the 
exposed end of the ureter for a time from in- 
fected material. These results suggest that a 
new technique for transplantation with this 
principle in view might lessen the tendency to 
renal infection. 

Both Coffey and Kirwin have recently de- 
scribed new techniques whereby the end of 
the transplanted ureter is protected. In a per- 
sonal communication Coffey states that his 
results in dogs with this new technique indi- 
cate that it may supersede his tube technique 
when single ureters are transplanted. 

Until a uniformly successful procedure is 
evolved, it would seem the better surgical 





judgment to use ureteral transplantation only 
in those cases in which older and better under- 
stood methods are impossible. 
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CONCERNING THE ETIOLOGY OF HYPERPLASIA OF THE 
ENDOMETRIUM 
J. HOFBAUER, M.D., F.A.C.S., BALtrworE, MARYLAND 


From the Department of Obstetrics, Johns Hopkins University and Hospital 


N the realm of pathological endometrial 
conditions, hyperplasia of the endome- 
trium, owing to its frequency as well as to 

its relation to functional uterine hemorrhage, 
occupies a singular position. The study of 
this histological and clinical entity has been 
the subject of numerous investigations ever 
since Olshausen in 1878 focused the attention 
of gynecologists on the correlation between 
long continued uterine hemorrhages with a 
conspicuous thickening of the endometrium, 
which he described in detail and designated as 
endometritis fungosa or chronic hyperplastic 
endometritis. ‘The subsequent researches of 
German authors (Franz, Buettner, Seitz, 
Schroeder, R. Meyer), as well as the recent 
studies of Shaw in England, and notably the 
work of Cullen, Novak and Martzloff in this 
country, have been of importance in establish- 
ing the anatomical findings in the condition 
of the endometrium under consideration. 

The nature of hyperplasia of the endome- 

trium is that of an overgrowth of its constitu- 
ents, both epithelial elements and stroma. 
The endometrial overgrowth is evident on 
gross examination, which reveals a definitely 
thickened mucosa, occasionally as much as a 
centimeter and a half in diameter. When the 





process is pronounced, the endometrium is 
thrown into folds which may form polypoidal 
protrusions into the uterine cavity, the con- 
dition then being called polypoid endometrial 
hypertrophy. The proliferative activity of the 
epithelial elements, as well as of the stroma 
constitutes the characteristic feature of a 
more or less distinctive histological picture, 
with slight individual variations in certain 
instances. The stroma is excessive in amount 
and shows an abundance of cellular elements. 
It may be dense or somewhat cedematous, 
the latter being particularly noticeable in the 
proximity of areas of disintegration. The 
blood vessels are often distended and there 
may be extravasation of blood into the super- 
ficial layer of the mucosa beneath the epithe- 
lium. Here and there a thrombosed vessel 
may be seen. Hyperamia of the entire endo 
metrium is essentially due to a marked dila 
tation of the capillaries. On the other hand, 
the most specific histological feature of hyper- 
plasia of the endometrium consists in the 
characteristic gland pattern. The glands ar 
increased in number, and in places are thickly 
crowded together; some of them are small 
while the majority appear enlarged. Th« 
glands are lengthened and have assumed « 
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tortuous appearance. Sometimes they branch, 
but they never invade the muscle wall of the 
uterus. Dilatation of the glands occurs quite 
commonly, cystically dilated glands being 
found chiefly in the middle zone of the endo- 
metrium. Novak, and recently Schroeder 
end Shaw also, attach great importance to 
this phenomenon, claiming that the ‘Swiss 
cheese pattern” of the endometrium should 
be considered a significant feature of the con- 
dition in question. The glandular epithelium 
is of the high columnar type with no sugges- 
tion of secretory activity. At times it presents 
a double row of elements, which occasionally 
may resemble the conditions found in the be- 
ginning of an adenocarcinoma. When the 
glands have become markedly distended, the 
lining epithelium is correspondingly flattened 
out. A lymphocytic infiltration of the super- 
ficial layer of the endometrium is sometimes 
noticeable in the small areas of disintegration. 

For years, hyperplasia of the endometrium 
has been correlated with ovarian disorder, the 
true nature of which was obscure. Since re- 
currence of hyperplasia is frequently noted 
after repeated curettage, persistence of ova- 
rian dysfunction has been invoked to account 
for the clinical observation. Small cystic 
fcllicular atresia with absence of lutein tissue 
is said by Schroeder to be the characteristic 
finding, and he regards the anatomical 
changes in the uterus as secondary to the 
ovarian pathology. Hence, the terms ovario- 
pathia hemorrhagica or hyperplasia endo- 
metrii ovarialis were suggested by him in 
order to cover both the clinical and anatom- 
ical features of the condition. Schroeder 
argues that the primary phenomenon consists 
in an increased number of maturing follicles, 
the great majority of which deteriorate and 
form small cysts. It is the persistence of a 
prolonged period of maturation of follicles 
which, according to his reasoning, character- 
izes the abnormal ovarian activity, and in 
turn accounts for the pathological prolifera- 
tion of the endometrial constituents—con- 
nective tissue and epithelium. Owing to the 
fact that atresia of follicles is attended with a 
certain amount of secretion, small cysts may 
develop in the course of time. However, what 
causes the cystic degeneration of the ovaries 
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is at present still a matter of mere speculation. 
Disturbances of circulation, such as repeated 
or continuous hyperemia, with or without in- 
flammatory processes are considered by some 
writers to be at the basis of the problem. 
Beyond the demonstration that hyperplasia 
of the endometrium may follow repeated 
abortions, or pelvic inflammation, or uterine 
misplacements, there is no definite proof of 
an interrelationship between prolonged hy- 
peremia or passive congestion of the genital 
organs on one hand and cystic degeneration 
of the ovary on the other. There have been 
indications of late that hyperplasia of the 
endometrium may be associated with granu- 
losa cell tumor of the ovary or may result 
from non-gratilied sexual desire. 

Because of our present defective knowledge 
of the actual cause of hyperplasia of the en- 
dometrium, an endocrine disorder affecting 
the ovary primarily or secondarily has been 
considered by some investigators. Novak 
writes: “In view of the probability of hyper- 
plasia being an anatomical expression of an 
endocrine disorder, it was of interest to search 
for endocrine symptoms in our patients. In 
no case was any note made of thyroid symp- 
toms, either of hypothyroidism or hyper- 
thyroidism.”” Shaw remarks: ‘It is difficult 
to believe that the stimulus is exerted by the 
ovaries, for the latter are relatively inactive. 
The uterine hyperplasia is controlled by some 
other factor reaching the uterus independently 
of the ovaries.”” Yet, no detinite interdepend- 
ence of any endocrine factor with the causa- 
tion of either cystic ovaries or anatomical 
changes in the uterine mucosa has hitherto 
been demonstrated. 

There is no denying the dictum that an 
accurate knowledge of the normal occur- 
rences constitutes the first prerequisite for 
a proper understanding of pathological phe- 
nomena. With reference to the determination 
of the causc of the hyperplastic changes in the 
uterine mucosa, the physiology of the cyclic 
changes which occur in this structure may 
reasonably be regarded as providing the basis 
for the elucidation of the problem under con- 
sideration. In this connection it should be 


remembered that the doctrine of the “ primacy 
of the ovum” in the causation of the cyclic 
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changes of the uterine mucosa, as well as in 
the regulation of menstrual periodicity has 
held sway for a long period of time. In a paper 
read abroad before a gynecological society 
in 1923, the writer pointed out that the bulk 
of evidence obtained both by experimental 
study and clinical observation strongly sug- 
gests that the regulation of ovarian periodic- 
ity and of menstrual rhythm is controlled by 
the anterior lobe of the pituitary and a corre- 
lated hypothalamic center. Without going 
into the details, it will suffice to indicate here 
the principal points: A subtle reciprocal re- 
lationship between the anterior pituitary and 
the ovarian follicles can be established by 
showing that the follicular fluid acts as a 
stimulus on the pituitary, which in turn 
initiates and promotes the ripening of folli- 
cles. In the light of these views, the cyclic 
endocrine activity of the two organs may be 
brought into consonance, and an acceptable 
explanation may be offered for the occurrence 
of rhythmical changes in the uterine mucosa. 
Zondek, in a recent paper, fully corroborates 
this conception. 

With this phase of our knowledge of sex 
physiology established, the next obvious step 
was to learn whether it would be possible to 
produce in experimental animals an exag- 
geration of the proliferative phenomena which 
normally occur in the uterine mucosa during 
pro-oestrum by the daily administration of 
pituitary substance over a prolonged period 
of time. Guinea pigs were chosen for these 
experiments since accurate data concerning 
the structure of the mucosa in the various 
stages of the cycle in this species have been 
established by the exhaustive studies of 
Stockard. Furthermore, the similarity in 
structure of the endometrium in that animal 
and in woman, made it appear possible that 
results obtained in the one might be trans- 
ferred to the other without too great stretch 
of the imagination. 

The growth-promoting principle of the an- 
terior lobe obtained from alkaline extracts of 
pituitary glands of beef prepared according to 
Evans’ method has been used in the majority 
of the experiments, while a few animals were 
treated with acid extracts of the gland. Ina 
third series of experiments bits of fresh an- 


SURGERY, GYNECOLOGY AND OBSTETRICS 





terior lobe were transplanted into the muscu- 
latureof the thigh.' The extracts were injected 
intraperitoneally for 12 successive days, 1 
cubic centimeter being the standard dose, 
while two transplantations were made during 
the course of 19 days. The animals were 
sacrificed on the thirteenth day in the former 
group and on the twentieth day in the latter. 

Upon gross examination, the most notice- 
able feature in the uterus consisted in a con- 
siderable increase in circumference attended 
with a purple-bluish discoloration. Another 
change consisted in the readiness of the uterus 
to contract, as manifested by the occurrence 
of peristaltic contractions which persisted 
after the animals had been killed. Of first 
importance among the data obtained on 
microscopic study of the thickened uterine 
mucosa is the fact that a striking increase of 
the connective tissue has taken place, its ele- 
ments appearing definitely enlarged and at 
the same time more abundant. While this 
phenomenon is obvious in the entire mucosa, 
the increase of the interstitial tissue is most 
pronounced in its basal layer, which is con- 
siderably augmented in height and also in 
density. In the upper two-thirds of the mu- 
cosa the glands are conspicuous by their great 
number. Their active proliferation is readily 
recognizable, as they have become greatly 
lengthened, more tortuous and occasionally 
branching. Cystic dilatation of the glands 
may be distinguished here and there in the 
middle layer of the mucosa. This occurred in 
quite a number of instances in the first group, 
but was most marked in animals which were 
treated by the method of transplantation. 
The histological findings may be best demon- 
strated by photomicrographs, when it will be 
seen that Figure 3 bears a close resemblance 
to the ‘‘Swiss cheese pattern” of hyperplastic 
endometrium, as depicted by Novak. 

The epithelium of the glands is of the high 
columnar type with no indication of secretion 
whatsoever. When the glands have becom 
dilated the epithelium may be seen flattened 
Extensive dilatation and engorgement of cap 
illaries and also of vessels of a larger calibe: 
are seen both in the uterine wall and in th 

1 Twenty-four animals were treated with the alkaline extract, 4 wi! 


the acid extract; while transplantations were made in 18 additior 
animals. 
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Fig. 1. Photomicrograph showing conditions of uterine 
mucosa of guinea pig which had been injected for 12 days 
with alkaline extract of beef’s anterior lobe. Note in- 
crease in connective tissue, lengthening of glands. U, 
uterine cavity. X4o. 


mucosa. Discrete patches of extravasated 
blood may occur in the uppermost layer of the 
latter, independent of, or associated with, 
small areas of disintegration. Lymphocytic 
infiltration of the superficial zone of the uter- 
ine mucosa along with intense hyperemia was 
a noticeable feature in a few specimens ob- 
tained from animals which had been injected 
with alkaline extracts immediately following 
abortion, and for 12 more days in succession. 
Formation of polypoid excrescences of the 
uterine mucosa may also occur under these 
conditions, as seen in Figure 2. Figure 4 
exemplifies the condition of the uterine mucosa 
of a normal guinea pig (control). 

The peculiar response of the ovaries to the 
administration of anterior pituitary is shown 
by reference to photomicrograph Figure 5. 
In general, it may be said that in marked con- 
trast to the findings in the mouse, there is 
very slight, if any, enlargement of the ovary. 
In addition, while the condition of the ovary 
of the mouse is characterized by a marked 
hyperemia and the occurrence of blood-spots 
(“blutpunkte”’), in our series of experiments 
only a moderate congestion of the ovarian 
tissue may be seen upon histological exam- 
ination. Moreover, there is no overproduc- 
tion of lutein tissue; indeed, in the implanted 
animals luteinization is rather insignificant. 





Fig. 2. Photomicrograph of uterine mucosa of another 
specimen after similar treatment. Note formation of 
polypus, to which arrow points; also dark area of disinte- 
gration beneath the uterine epithelium with lymphocytic 
infiltration. X33. 


The essential point in the ovarian picture 
after prolonged treatment or massive dos- 
age of pituitary is seen in the occurrence 
of many cystic follicles with the granulosa 
persisting. This overproduction of atretic 
follicles strikingly resembles the phenomena 
found in ‘‘small cystic follicle atresia of the 
ovary,” which occurs under certain gynecolo- 
gical conditions in women. Similar formations 
are known to obtain in the ovary during preg- 
nancy, as well as in the ovary of the newborn. 
Smith and Engle in 1927 first described the 
formation of small follicular cysts in the 
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Fig. 3. Photomicrograph of uterine mucosa obtained 
from guinea pig which had been transplanted twice with 
anterior lobe, showing “‘Swiss cheese pattern.” X33. 








Photomicrograph of uterine mucosa of untreated 


Fig. 4. 
guinea pig (control). X45. 


ovary of the rat after the repeated implanta- 
tion of anterior pituitary. 

The presentation of the pathological physiol- 
ogy of the uterine mucosa attendant upon 
the parenteral administration of anterior lobe 
of pituitary would be incomplete without 
considering the ovarian factor which affects 
the complex mechanism determining the 
uterine phenomena. In other words, in view 
of the protective influence of ovarian ele- 
ments, follicle and corpus luteum, known to 
be far reaching on the function and cyclic 
changes peculiar to the uterine mucosa, it 
was deemed necessary to study the effect of 
the administration of anterior pituitary to 
spayed animals. It is particularly with this 
aspect of the question in mind that a few 
experiments have been conducted on guinea 
pigs which had been ovariectomized, and 
after a lapse of 2 weeks were subjected to the 
repeated injection of alkaline extracts or to 
transplantation of anterior pituitary. It 
seems permissible to conclude that whatever 
changes can be demonstrated upon micro- 
scopic study of such uteri must be attributed 
to the action of the anterior lobe of the 
pituitary gland and to it alone. 

As an invariable feature, marked congestion 
of the uterus could be ascertained grossly, but 
distention and the tendency to contract were 
absent. Turning to the conditions found on 
microscopic study, the principle point which 
concerns us here is the slight thickness of the 
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Photomicrograph of ovary obtained from guinea 
pig which had been transplanted twice with beef’s anterior 


Fig. 5. 


lobe. Note numerous atretic follicles. X45. 


mucosa as compared with the specimens de- 
scribed above; there being no increase on the 
part of either the epithelium or interstitial 
tissue elements. There occurs, however, a 
definite, if slight thickening of the connective 
tissue in the basal layer of the mucosa which 
surrounds and supports the fundi of the 
glands. The epithelium of the fundi of the 
glands stains deeply, while in the upper part 
of theglands it displays less affinity to staining. 
To a slight extent dilatation of glands may be 
encountered in the superficial layer of the 
mucosa. Appreciable engorgement of the 
vessels obtains only in the muscle layer and 
also in the lowest part of the mucosa. Thus, 
it is apparent that following bilateral ovariec- 
tomy the reaction of the uterine mucosa to 
anterior pituitary is limited to the basalis, 
and does not involve the entire thickness of 
the structure, asin the experiments mentioned. 


SUMMARY AND CONCLUSIONS 


The etiology of hyperplasia of the endo- 
metrium presents a problem which is still in- 
adequately understood. Several writers have 
recently expressed the view that in all prob- 
ability an unrecognized endocrine factor is 
concerned in the etiology of this condition." 


1In view of the present inadequate knowledge of the nature of 
hormones in the blood and in the urine great caution should be exer 
cised in drawing conclusions from positive or negative findings in them 
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Our investigations have shown that in guinea 
pigs treated parenterally with derivatives of 
the anterior pituitary, conditions may be pro- 
duced in the uterine mucosa, as well as in the 
ovaries, which are practically identical with 
those observed in endometrial hyperplasia in 
women. This obtained so long as the ovaries 
were preserved, but when they had been re- 
moved, the process was limited to the basal 
portion of the endometrium. Our observa- 
tions suggest the view that /yperplasia may 
reasonably be regarded as the manifestation of 
an overactivity of the anterior pituitary lobe. 
This conclusion, that an outside factor repre- 
sents the primary cause of the disease is cor- 
roborated by the clinical experience that the 
condition commonly recurs after repeated 
curettage. If we accept this new conception 
concerning the etiology of hyperplasia of the 
endometrium, the application of X-rays to the 
pituitary with the view of suppressing its 
excessive activity enters upon a new phase. 
This method was introduced into the gyne- 
cological armamentarium for the relief of 
various conditions by the writer in 1922, and 
is now widely used not only on the con- 
tinent but also in this country, mainly in the 
Mayo Clinic. 

These studies have an obvious bearing 
upon the question as to whether the anterior 
lobe of the pituitary registers its effect on the 
uterine mucosa directly or through the agency 
of the ovary. Before we proceed to the 


answer of this question, it appears desirable 
to emphasize that at the present time the 
view advanced by Corner and Allen is pre- 
ponderant. They consider that the release of 
a certain supply of follicular hormone initiates 
the cyclic uterine phenomena, which subse- 
quently culminate in the formation of pre- 
gestational changes as a response to additional 
hormonic influences derived from the corpus 
luteum. Furthermore, they hold that the 
integrity of the entire endometrium depends 
upon the influence of the ovarian hormone. 
Our observations, however, indicate that the 
internal secretion of the ovary is essential 
for the changes occurring in the upper part of 
the uterine mucosa—the ‘‘ functionalis,”’ while 
the basal layer is under the control of the 
anterior pituitary lobe, as judged by the 
response of this structure to repeated pitui- 
tary administration in ovariectomized ani- 
mals. 
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termine whether or not regeneration of 

the thyroid occurs after ablation and 
what effect, if any, the capsule has in this 
process, the writer discovered that even in 
the normal thyroid of the dog there is evi- 
dence of destruction and new formation of 
follicles. In perusing the literature he found 
that no reference is made to such events in 
the normal life of the thyroid. Consequently 
it was deemed advisable to focus attention on 
these processes before proceeding with the 
major problem in mind. 

The question arose whether there is a uni- 
form type of follicle unchanging in shape and 
size or whether there are types differing in 
these characteristics. A second question per- 
tained to the importance of the cell groups 
scattered between the follicles which are 
known in the literature as the interfollicular 
or interstitial cells. Hitherto most investi- 
gators in their studies of the thyroid gland 
have only emphasized the follicles and the en- 
closed colloid and have hardly given any at- 
tention to these cells. Indeed histological 
textbooks make little note of such features. 
The observations presented here show that 
the interstitial cells certainly are as important 
as the follicular cells, a fact which becomes 
evident especially when the relations existing 
between the follicles and the interfollicular 
cell groups are taken into consideration. 


|: the course of experimental work to de- 


MATERIAL AND METHODS 


The thyroids of 14 dogs were examined in 
the course of this study. The material was 
obtained by biopsy. Both glands were ex- 
posed and the ventral half of each was re- 
moved under proper precautions to prevent 
any damage to tissue. The dorsal half was 
left in its normal place for other studies. The 
specimens were immediately put into formalin 
or Mueller’s solution and were afterward 
embedded in paraffin and cut into serial sec- 


tions 10 micra in thickness. The majority 
were stained with hemotoxylin and eosin, and 
a few by van Gieson’s method. In every case 
the tissue of both glands was studied, and 
care was taken to eliminate glands which 
were suspected of any pathologic changes. 
OBSERVATIONS 

1. Concerning the growth of follicles. In 
many cases the follicles may show little varia- 
tion in size, but upon comparison with other 
areas the differences in size become more evi- 
dent (Fig. 1). Very small follicles—probably 
of young age—are usually arranged in a group. 
These really are small follicles and cannot be 
interpreted as caps of larger follicles sectioned 
tangentially, because they lie close to each 
other and the follicular wall is represented by 
a single layer of cells. Were they caps of 
larger follicles cut at a tangent, it is obvious 
that the wall would appear to be composed of 
several layers of cells. The correctness of the 
above interpretation was further established 
by tracing such follicles through the series, 
when it is found that their lumen does not in- 
crease in size in the following section. In sec- 
tion the simplest follicles seem to consist of 
three or four cells only. The central poles of 
the cells of such a small group show the same 
staining as the colloid in young follicles, and 
there can be no doubt that the colloid is a 
product of these cells. In another stage, per 
haps slightly more advanced, a small drople' 
of colloid is already present in the center o' 
the group and yet connected with the sur 
rounding cells. One single section often re 
veals all the different stages between larg 
areas of middle sized follicles. During thei 
growth the follicles expand by a numerical ii 
crease of cells proportionate to the diamete 
It need not be decided here whether the nun 
ber of follicular cells grows by cleavage or b 
the invasion or incorporation of interfollicul: 
cells into the follicular wall and there becon 
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Photomicrograph of a section of thyroid of do 


Fig. 1. 
X90. 


ag 


ing follicular cells, as suggested by Huerthle.' 
It is improbable that a follicle grows merely 
by distension caused by the accumulation of 
colloid, for no large follicles exist which are 


lined by a small number of cells. 
1 Huerthle, K. Arch. f. Physiol., 1894, lvi, 56. 





Fig, 3. 
At a large colloidal space formed by the breaking up of 
many follicles and containing the cellular débris resulting 
from such disintegration. At b an area of collapsed fol- 


Photomicrograph of a section of thyroid of dog. 


licles. X110, 
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lig. 2. Photomicrograph of a section of thyroid of dog. 
Follicles indicated by a and a’ showing beginning fusion 
with adjoining follicles; at 6 two follicles have become 
broadly confluent; at ¢ numbers of compressed follicles 
have coalesced with one another to form irregular colloidal 
spaces; d, colloidal space. X 110. 


2. Two types of follicle destruction. The 
epithelium of the fully developed follicles is 
usually cuboidal but may assume squamous 
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Fig. 4. Photomicrograph of a section of thyroid of dog. 
At a and 6 irregular colloidal spaces formed by the fusion 
of regressive follicles; note the shreds of epithelium and 
scattered cells in their cavities; also the compressed or col- 
lapsed follicles radiating from these irregular cavities. X 110. 




































Photomicrograph of a section of thyroid of dog. 
The territory outlined (by dotted line) and indicated by A 
reveals early stages in the collapse of follicles. 110. 


Fig. 5. 


character at points at which two follicles are 
in contact with one another. Finally their 
walls break through at such points, and a 
larger space results which is filled with colloid 
and lined with the rests of the epithelium, 


Photomicrograph of a section of thyroid of dog. 
At A an early stage in the disintegration of a large group of 
follicles, with the scattering of their cells engulfed in col- 
loid. Near the lower left half margin of picture the walls or 
outlines of the original follicles are still barely visible. 
X10. 


Fig. 7. 
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Fig. 6. Photomicrograph of a section of thyroid of dog. 
A represents a large colloidal cavity formed by the flowing 
together of follicles. At ca small follicle just merging with 
the larger cavity; at 6 an epithelial wall just before break- 
ing away during the process of follicular fusion; at d ves- 
tiges of such epithelial walls; at e compressed or collapsed 
follicles. X 110. 


(Fig. 2, a and a’). Sometimes more follicles 
fuse and create still larger colloidal spaces 
which in extreme cases appear like cysts 
(Figs. 2, c and d; 3, a; 4,@and b). They differ 
from cysts, however, by being lined not by a 
continuous epithelial layer but by fragments 
of such which often project into the colloid of 
these spaces (Fig. 4, a). There may be a rela- 
tion between such a normal event and the 
formation of a cyst which could develop 
either by the growth of a single follicle or the 
fusion of many follicles (Fig. 6, A). In some 
localities the fusion occurs so rapidly that 
parts of the follicular wall are engulfed by col- 
loid (Fig. 6, A and d), the cells seeming to 
dissolve entirely in it and their protoplasm 
becoming indistinguishable as such. Th 
pycnotic nuclei which become evident durin; 
the regressive changes finally disappear also 
As for the colloid it is difficult to say whethe 
it is resorbed from these large cavities. 
Another type of follicular destruction occur 
without involving the degeneration and deat 
of the individual cells and represents merel 
a cellular rearrangement with reduction i 
the amount*of colloid. Follicles undergoin 
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Fig. 8. Photomicrograph of a section of thyroid of dog. 
New formation of follicles may be observed in a cell group 
originating from destroyed follicles. Arrows indicate large 


cells described in text. X 210. 


this method of regression assume a collapsed 
and compressed appearance so that their 
epithelium extends in double parallel rows 
(Figs. 2 to the left of c; 3, b; 4, to the left of a; 
5, A; 6, e). In time these rows break up, 
resulting in groups of cells without any defi- 
nite organization (Fig. 7, A). The fact that 
such retrogression of follicles is seen among 
normal follicles in the depth of the gland no 
less than at the surface is sufficient evidence 
that it is not an artefact caused by handling. 
With the breaking up of the follicles, the col- 
loid becomes scattered in the form of small 
irregular masses and particles between the 
cells and ultimately vanishes completely. 

Like the first type of follicular destruction 
described, this type likewise may involve a 
larger number of follicles associated in a 
group. 

3. The interfollicular cells. Two kinds of 
interfollicular cells can be distinguished. One 
variety of cell group may probably be con- 
sidered as having remained embryonic in 
nature and as awaiting the development in 
follicles, and the other as arising by the break- 
ing up of follicles. Cell groups of the former 
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Fig. 9. Photomicrograph of a section of thyroid of dog. 
a represents a group of large cells, with homogenous cyto- 
plasm containing nuclei with a very distinct chromatin 
network. At 6 two interfollicular cells almost identical with 
cells lining follicles. ¢ indicates “normal” follicles. X 500. 


variety show considerable similarity with 
embryonic thyroid tissue and here and there 
reveal small follicles lined by few cells. They 
are far more frequent in the glands of younger 
animals than in those of old ones in which 
corresponding places are composed for the 
most part of small follicles (Fig. 1). In many 





Fig. to. Photomicrograph of a section of thyroid of dog. 
a and 6 indicate groups of large interfollicular cells, proba 
bly a short period before fusion of the central poles. At ¢ 
groups of cells originated from destroyed follicles. d repre- 
sents small young follicle and e large and old follicle. X 500. 
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cases it is difficult to differentiate between 
aggregates of embryonic cells and such arising 
from regressive follicles. All stages between 
follicles normal in appearance and cell groups 
resulting from their destruction exist and can 
be observed. In other words, no sharp divi- 
sion can be drawn between the several steps, 
so gradual is the change from the former into 
the latter. It is clear that the morphology of 
the interfollicular cell groups can be under- 
stood only by the study of their development. 
In all groups of interfollicular cells originat- 
ing from follicular destruction two different 
types of cells have been found. First there 
are cells—the prevailing type—which are 
similar to or identical with cells that line the 
follicles. They are cuboidal or cylindrical in 
shape and contain a nucleus which is gener- 
ally elliptical, but may occasionally be round. 
It takes a dense stain and shows no finer 
structure. The other type of cell is larger, 
is almost spherical and possesses a homog- 
enous protoplasm and a large, lightly stain- 
ing nucleus with a distinct net of chromatin. 
The cytoplasm colors brightly with eosin, 
and since such a cell occurs in groups of 2 or 
6, these groups appear as little pink spots 
between the surrounding cells and represent 
the origin of new follicles (Figs. 8 to 10). 
Superficially at least their protoplasm seems 
to be identical with colloid. In studies on the 
thyroid, other authors have hardly recognized 
these two types of interfollicular cells, hence 
they are deserving of further investigation. 


CONCLUSIONS AND SUMMARY 


The present observations show that the 
follicle is not the only structure of mor- 
phological importance in the thyroid gland. 
The study of the interfollicular cells reveals 
that between these two extremes of mor- 
phological composition there are many stages 
of transition. The follicle is not a permanent 
structure but merely a phase in structural 
metamorphosis which alternates between two 
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extremes; the follicle on one end and the inter- 
follicular cell group on the other. 

Follicles break up and after the lowest 
point of disorganization is reached the reor- 
ganization of new follicles commences from 
cells which are spherical, are larger than 
follicular cells, and possess a cytoplasm that 
is homogenous and stainable like the colloid 
itself, and a nucleus that is large and chro- 
matic. On the other hand the cell of a large 
or “‘old”’ follicle is cuboidal, the cytoplasm is 
poorly stainable and the nucleus more or less 
pycnotic and elliptical. For the most part the 
process of destruction strikes the follicle and 
not the cell. The latter merely accepts a dif- 
ferent arrangement. However, where the for- 
mation of large colloidal spaces occurs by 
the coalescence and confluence of follicles, 
some cells become engulfed, undergo dissolu- 
tion and disappear in the colloid. 

From these observations there is evidence 
to assume that during the life cycle of the thy- 
roid a cell may appear and reappear in suc- 
cessive follicles, for new follicles are formed 
from the cellular components of disintegrated 
follicles. It may be supposed further that a 
cell is able to produce colloid but for a limited 
period, and then requires a period of inac- 
tivity to prepare itself for a renewal of secre- 
tory function in company with like fellows- 
the interfollicular cells—which together ini- 
tiate a new follicle. 

The regression of follicles seems to facilitate 
the resorption of colloid. The disintegration 
of their walls permits the colloid easily to 
escape and to appear among the surrounding 
cells. Here too such material finally dis- 
appears. 

If these interpretations of the observed con- 
ditions are correct, then a new basis is given 
for the understanding of the pathology of the 
thyroid. It is conceivable how differences in 
such pathology may result from the unbal- 
ance or overemphasis of any one phase in the 
follicular life cycle of the thyroid. 
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VAGINAL EXTIRPATION OF THE UTERUS AND ADNEXA ON 
BOTH SIDES 


ProrEessor Dr. PAUL WERNER, Vienna, AustRIA 


N the September, 1929, issue of SURGERY, 
GYNECOLOGY AND OpsTeETRIcs, I described a 
simple method of extirpating the uterus by 

the vaginal route. If it is necessary to remove the 
adnexa as well as the uterus, extirpation may be 
accomplished after the hysterectomy by pulling 
down the organs on one or both sides and excising 
them. This operation is not exactly easy; indeed, 
it may be difficult even to the experienced oper- 
ator if adhesions are present, but such difficulties 
may be avoided or considerably lessened, if the 
uterine extirpation is modified as I shall describe. 
The idea of the modification is to split the uterus 
in situ and to extirpate each half with its adnexa. 
This operation is indicated when inflammatory 
adnexal tumors with perimetrial adhesions are 
present and conservative treatment has failed, 
thus making total extirpation ultimately neces- 
sary. The method is useful also in vaginal hyster- 
ectomy for bleeding or for fibroids, especially when 
technical difficulties present themselves, such as 
obscure anatomical relations, reflected peritoneal 
folds, or similar difficulties, which make the ap- 
proach difficult. The operator will be surprised 
how much easier hysterectomy may be performed 
if the uterus is split. A further great advantage of 
the operation is that the difficult seeking and 
opening of the anterior fold of Douglas are avoid- 
ed, also that it is not especially essential that the 
posterior fold of Douglas be sought. The posterior 
fold of Douglas is generally easy to find, but at 
times it may be rather difficult to locate and open. 
As will be explained, opening of the peritoneum 
occurs spontaneously. The operator, who knows 
how often in old chronic inflammation of the 
pelvis, the excavatio vesico-uterina becomes ob- 
literated or drawn sideways, will appreciate these 
advantages. A further advantage of the splitting 
method is that extensively adherent adnexa may 
easily be drawn down into the field of operation 
by pulling on the corresponding part of the 


uterus. The adnexa may then be loosened from 
their adhesions and extirpated. 

In vaginal operations it is generally necessary 
that the organ to be removed be entirely mobile. 
Even staunch advocates of the vaginal route 
would hardly use this route in removing an ova- 
rian cyst, for example, if the ovary were adherent 
to the surrounding structures. The operation 
which I shall describe makes this important re- 
quirement unnecessary, for in cases of inflam- 
matory adnexal tumors it is possible to pull down 
the tumors with sufficient force that the ad- 
hesions to the corresponding part of the uterus 
may be loosened under the guidance of the eye, 
not only with the fingers but also frequently with 
instruments such as scissors and knife. It may 
well be noted here that my operation is especially 
applicable in cases in which the uterus is fixed. 
More or less marked changes in the adnexa are 
to be found in such cases. These changes may be 
overlooked on clinical examination because of the 
position of the adnexa above and to the side of 
the corpus uteri which lies deeply in the pouch 
of Douglas. A further advantage of the vaginal 
route is that the field of operation is close at hand 
thus eliminating the necessity of deep narcosis 
during the freeing of adhesions and at the same 
time overcoming some of the technical difficulties 
of the abdominal route. 

Convalescence is generally very rapid and 
smooth. The danger of peritonitis, which always 
threatens after a laparotomy, especially when 
large pus pockets have been opened, is altogether 
absent or is very slight. The infectious material 
flows out through the vagina and does not spread 
into the abdominal cavity or even touch the 
higher parts of the peritoneum. Now and then, 
suppuration of the abdominal layers is likely to 
occur after the abdominal removal of inflam- 
matory tumors; but if the vaginal route is used, 
one need not be concerned with this complication. 
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Fig. 1. 1, Exposed cervix wall; 2, cutting surface. 
Finally, we must not forget that here as in all 
vaginal operations convalescence is short and 
relatively painless and the patient is able to re- 
turn to work in a relatively short time. 


I, Uterine cavity; 2, posterior wall of the uterus. 


Fig. 3- 
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Fig. 2. 1, Plica; 2, anterior surface of the body; 3, split 
cervix. 
Indications. I have already mentioned that 


this procedure is indicated in cases with inflam- 
matory genital affections of all sorts, especially 
when the uterus is fixed in retroflexion. It is 
indicated also in the presence of old parametritica! 
exudate and of scars which no longer respond to 
conservative therapy. In such cases resorptio! 
of the infiltrated material occurs only after re 
moval of the uterus. If the tumor is large enoug! 
to reach to the navel, it is better not to use thi 
vaginal route as we do not know whether th: 
adhesions high up in the abdominal cavity cai 
be loosened by a pull, even a strong one, fron 
the direction of the vagina. These cases are ver‘ 
rare, however. 

Anesthesia. Only inhalation narcosis or spina 
anesthesia is to be considered. Local, sacral, an: 
parasacral anesthesia, is eliminated because com 
plete anesthesia is not to be expected from it 
If adhesions reach high up in the pelvic perito 
neum, a general anesthetic is necessary. Per 
sonally I prefer pure ether narcosis, which ha 
always proved sufficient and, because the oper 
ation consumes little time, carries very littl: 
danger with it. 

Pre-operative treatment. Special pre-operativ 
treatment is not necessary. The bowels must b: 
emptied on the day previous to the operation. A: 
enema on the day of the operation should } 
avoided because retained water might pass durin 
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Fig. 4. 1, Left half of the uterus; 2, right half of the 
uterus; 3, left tube; 4, adhesions; 5, peritoneal covering of 
Douglas’s pouch. 


the operation and endanger asepsis. Half an hour 
before the operation the patient is given 0.02 
pantopoa and 0.0003 atropin subcutaneously. 
TECHNIQUE 

After the patient is placed on the operating 
table the vagina is exposed with retractors and 
the cervix is grasped with tenacula and pulled 
down. It is advantageous to use two tenacula on 
the anterior lip and one on the posterior lip. In 
this way a greater pull can be exerted without the 
danger of the tenacula tearing out. Immediately 
above the cervix a transverse incision is made 
through the anterior vault of the vagina and the 
bladder is loosened from the anterior wall of the 
cervix exactly as described in my previous article 
on the extirpation of the uterus. In simple ex- 
tirpation of the uterus, the operator at this point 
tries to open the peritoneum of the vesico-uterine 
fold; in my operation, however, that is quite 
superfluous. A retractor is introduced between 
the bladder and the anterior wall of the cervix 
and the latter is split with scissors as far as it is 
free of the bladder (Fig. 1). Now both tenacula 
which were inserted in the anterior lip of the 
cervix are inserted immediately below the upper 
end of the cervical cut. With the finger it is de- 
termined whether the bladder is entirely separated 
and if separated the incision is then carried up- 





WERNER: VAGINAL EXTIRPATION OF THE 





UTERUS AND ADNEXA 235 


Fig. 5. 1, Tube; 2, ovary; 3, left half of the body; 4, 
left half of the cervix. 


ward as nearly as possible in the middle line. Thus 
the plica vesico-uterina is opened (Fig. 2). The 
anterior retractor is now introduced through the 





Fig. 6. 72, Uterus and 2, tumor. 








236 


SURGERY, GYNECOLOGY 


AND OBSTETRICS 





Fig. 7. 1, Infundibulopelvic ligament; 2, round liga- 
ment; 3, uterosacral ligament; 4, posterior wall of the 
vagina; 5, gauze pack. 

newly made hole into the peritoneal cavity and by 
gradually climbing higher with the tenacula the 
splitting in the median line is continued. The ad- 
hesions on the uterus may first be loosened with 
the finger. When the incision has reached the 
fundus it is generally possible to pull it before the 
vulva and the splitting can be continued through 
the posterior wall down to the posterior lip of the 
cervix either by scissors or with a knife, as in 
Figure 3. Figure 4 shows the uterus split in two 
parts and pulled apart. When the uterus is thus 
pulled apart the adnexal tumors appear in the 
depth. In our picture the observer is looking at 
the field from the right side. If the splitting is 
really done in the median line there is no bleeding 
worth mentioning because the blood vessels enter 
the uterus from the side and go toward the median 
line so that the field of operation is relatively 
anemic and the larger vessels are not cut. 

The next step is the freeing of the adnexal 
tumors and the extirpation of them together with 
the part of the uterus to which they are attached. I 
make it a practice to loosen and remove first the 
tumor of the side which seems less difficult to 
handle. The advantage of this is that then there 
is more room in which to work in loosening and 
extirpating the more adherent tumor. In the 
case described the left side seemed to present 
less difficulty. Therefore, the right half of the 


Fig. 8. 1, Stumps; 2, posterior vaginal wall and perito- 
neum; 3, bowels; 4, gauze. 


uterus was put back into the ‘peritoneal cavity 
and the left half was pulled down. This manipu- 
lation caused the adnexal tumor to descend mark- 
edly toward the vulva and to come well into sight 
(Fig. 5). In Figure 6 the tumor is shown freed of 
its adhesions and connected with the pelvis only 
by the ligamentum infundibulopelvicum. The 
freeing was done with the index and middle 
fingers of the left hand, that is, the hand cor- 
responding to the left side of the pelvis of the 
patient. As soon as the tumor is completely freed, 
that is when the tumor is pedunculated, I begin to 
separate the tissue from the ligamentum infundi- 
bulopelvicum after having attached clamps; and 
after the ligamentum infundibulopelvicum the 
ligamentum rotundum, and then the ligamentum 
latum and finally the ligamentum sacro-uterinum 
and that part of it belonging to the posterior wal! 
of the vagina. Figure 7 shows this part of the 
operation. There now remains only a part of the 
ligamentum sacro-uterinum and the posterior wall 
of the vagina to be extirpated. The parts of th 
ligamentum latum which lie higher up have al 
ready been clamped and separated. Finally 
when the part of the uterus with its adnexa ha 
been extirpated, ligatures are placed and th 
clamps removed (I use only catgut). 

We now are ready to take care of the opposit: 
side and we carry out the same procedure here 
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As already mentioned it is generally easier to 
work as there is more space for the operating 
hand. 

When both sides have been freed of the tumor 
the peritoneum of the bladder is fixed to the 
anterior wall of the vagina, the Douglas peritoneum 
to the posterior wall, and the stumps of the 
ligamentum latum to the lateral edges of the 
incision. The ligamenta infundibulopelvica fre- 
quently inflamed and infiltrated are generally too 
short to be brought to the edge of the vagina. 
They are allowed to slip back into the abdominal 
cavity without further care. Figure 8 shows the 
peritoneum and the stumps fixed as far as pos- 
sible to the cut edge of the vagina. In the cavity 
intestinal loops are visible. Since it is generally 
impossible to check bleeding completely when in- 
flammatory tumors are freed of their adhesions 
and removed, the peritoneal cavity must not be 
closed but should be kept open to allow drainage. 
For this purpose, a strip of iodoform gauze is 
placed loosely in the peritoneal cavity and led 
out through the vagina. 


The fear that prolapse of the intestines may 
occur is unfounded as has been proved through 
experiences with many hundred cases. 

AFTER-TREATMENT 

The after-treatment is very simple. Beginning 
on the fourth day after operation, a piece of the 
strip of iodoform gauze is pulled out each day and 
cut off so that finally on the seventh or eighth 
day the whole strip has been removed. Two days 
after the complete removal of the gauze, vaginal 
douches, generally of a solution of potassium per- 
manganate, should be given. As early as the 
third or fourth day after operation the patient 
may get up and as a rule on the eighth to tenth 
day she is able to leave the hospital. It is desir- 
able that before she leaves the hospital the pa- 
tient be examined once more on the table. The 
vagina is exposed with retractors and the granu- 
lating wound is inspected. If necessary, tincture 
of iodine is applied. Vaginal douches must be 
continued until the discharge, which exists after 
every such operation, disappears. 
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BOUT 20 per cent of the entire population 
of the Middle Rhine District is affected with 
goiter. These are colloid in type and vary 

in size from those which are barely noticeable to 
those of extreme dimensions, producing symptoms 
of compression. The incidence of toxicity is small, 
about ro per cent in the cases operated upon. Pri- 
mary hyperthyroidism is rare. 
In Germany, all working people are members of 
a Krankenkasse.'! During the period when goiters 
were recognized by these institutions as a condi- 
tion warranting full compensation, the number of 
thyroidectomies in this clinic was about 600 
annually. Since this compensation has been de- 
creased, the number has diminished to approxi- 
mately 250. ate 
INDICATIONS 
Aside from primary hyperthyroidism, or toxic 
adenoma, pressure symptoms are the chief reason 
for the operation. As the figures mentioned indi- 
cate, the operation is seldom performed for cos- 
metic effects. The goiters seen here are usually 
large, generally substernal, producing displace- 
ment of the trachea, with consequent cough, dysp- 
noea, and occasionally difficulty in swallowing. 
Stimulation of the sympathetic, as characterized 
by Horner’s syndrome, and irritation of the re- 
current laryngeal nerve, characterized by hoarse- 
ness, are frequently present on admission. The 
patients postpone operation as long as possible. 
Secondary myocardial changes, particularly hy- 
pertrophy and occasional cardiac irregularity, are 
therefore frequently noted. 


PRE-OPERATIVE TREATMENT 


The pre-operative treatment is not of as much 
importance as in the toxic cases. A complete 
general examination, to determine the condition 
of the patient as to being an operable risk as well 
as the presence of coincidental diseases, is essen- 
tial. Basal metabolic rate is determined only in 
cases of suspected toxicity. All patients are ex- 
amined with the fluoroscope to determine whether 
the trachea is displaced or compressed as well as 


1 Krankenkasse is an organization of social insurance providing com- 
pensation in case of illness or accident, civil or industrial. All people 
with an income of 6,000 marks per year or less (about $1,500.00) are 
compelled to have this form of insurance. Thus a large majority of the 
working people and their families are protected and cared for by these 


institutions. 


to ascertain whether the gland is substernal and, 
if so, whether it is movable. The condition of the 
heart and lungs is observed at the same time. 
Laryngoscopic examination is performed almost 
routinely and particularly in individuals using the 
voice a great deal, as actors, singers, and priests, 
to detect any involvement of the laryngeal nerve 
which may be present without symptoms and can- 
not be determined otherwise. In cases where in- 
dicated a few days’ rest is permitted and cardiac 
therapy instituted. Patients who have toxic symp- 
toms are treated with Lugol’s solution, which is 
given in sufficient quantity and over a period until 
the condition warrants operation. 


ANASTHESIA 


All operations, except in the occasional highly 
toxic case, are performed under local anesthesia. 
The technique of the method is simple, it abso- 
lutely excludes pain, renders the field relatively 
bloodless, avoids additional damage to the already 
overburdened heart, lungs (in the presence of 
emphysema), and compressed trachea. What is 
more important, it enables the operator to con- 
verse with the patient and thus minimize injury 
to the recurrent laryngeal nerve. Using 1 per cent 
novocain with adrenalin, 15 to 20 cubic centi- 
meters is injected subcutaneously at the level of 
the incision from one sternomastoid to the other. 
The middle of the sternomastoid at its posterior 
border is located, and the injecting needle is in- 
serted at this point. Ten cubic centimeters is in- 
jected subfascially on both sides along the entire 
muscle to block the anterior cervical nerves. Now 
the superior pole is located and another 10 cubic 
centimeters injected. This suffices in practically 
all cases (Fig. 1). The presence of adrenalin in 
the mixture prolongs the duration of the anes- 
thesia for 2 to 3 hours. In large goiters and those 
which extend a considerable distance behind the 
sternum, paravertebral injection may be added 
over the second, third, and fourth transverse proc- 
esses of the cervical vertebrae. Frequent aspira- 
tions of the syringe must be made during the 
process of injection to detect possible entrance 
into a blood vessel. The paravertebral procedure 
is associated with some degree of danger and is 
not generally used. With a previously adminis- 
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tered injection of morphin and atropin the pa- 
tients go through the operation without discomfort. 
In very toxic cases and in children, general anes- 
thesia may be added if the patient is very excitable 
or the conditon requires it, but it is used in less 
than 1 per cent of the operations. 


TECHNIQUE 


As stated above, the goiters operated upon here 
are usually large. Pathologically, they can be 
grouped as follows: (a) large nodular or adenom- 
atous goiter; (b) diffuse parenchymatous (very 
vascular and pulsating); (c) diffuse colloid. Asa 
fourth group may be added the primary toxic 
type. In cases of large goiters, very careful and 
gentle manipulation as well as anatomical pro- 
gression are essential to avoid danger to the ad- 
jacent structures. The position of the patient 
should be such as to permit extension of the neck 
without at the same time producing discomfort 
or interference with respiration. The patient lies 
on a flat table with a pad under the shoulders, the 
back of the head resting on the table. The head 
of the table need not be elevated. The patient is 
draped and the face is covered with sterile linen. 
An ether mask is put over the mouth and nose to 
make breathing easier. The operator is at the 
right of the patient, the first assistant at the left, 
and the second assistant at the head end of the 
table, so that everyone has ample working space. 

The skin incision, which includes the platysma, 
is of the usual Kocher type, transverse or curved, 
depending on the size of the goiter, and placed so 
as to allow sufficient exposure and at the same 
time give a satisfactory cosmetic result. The skin 
is deflected upward as far as the thyroid cartilage 
and then held in place by towel clips. The large 
veins lying on the surface of the fascia are doubly 
ligated and divided, to avoid possible air embo- 
lism later. The prethyroid strap muscles (sterno- 
hyoid and sternothyroid) are then divided trans- 
versely without clamps and without dissecting 
off the fascia from underneath one sternomastoid 
to the other (Fig. 2). All bleeding points are li- 
gated. The gland is thus well exposed and can be 
delivered with comparative ease (Fig. 3). 

The essential principles in the technique are as 
follows: careful isolation of all structures, thorough 
hemostasis, and elimination of as many clamps 
as possible. The cut ends of the strap muscles at 
the right upper pole are retracted. By gentle 
manipulation with the finger, pulling down on the 
thyroid tissue in that region and loosening the 
connective tissue web with a Kocher dissector, the 
vessels of the superior pole are exposed. Each 
vessel is individually isolated, doubly ligated, and 
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Fig. 1. Scheme for local aniesthesia. Injection along line 
of incision at middle of sternomastoids and over superior 
poles. 


divided. The superior thyroid artery is ligated 
with three ligatures, one being left on the proximal 
and the others on the distal end (Fig. 4). A clamp 
is now applied to the thyroid at the upper pole. 
The mobilization of the right lobe is begun. This 
is accomplished by retraction of the sternomastoid, 
ligation of the lateral and inferior thyroid veins, 
and separation of the fine connective tissue which 
is adherent all around the lobe. This permits 
complete mobilization and dislocation of the gland 
medially. At this time the inferior thyroid artery 
comes clearly into view. The inferior thyroid 
artery comes from the thyrocervical trunk lateral 
to the carotid, travels upward, and at the level of 
the transverse process of the sixth cervical verte- 
bra appears from under the carotid and goes 
medially almost straight across to enter the gland. 
It is easily isolated at this point and is doubly 
ligated lateral to where it enters the gland and 
close to where it crosses the carotid. It is not 
divided, in order not to disturb its anatomical re- 
lationship to the laryngeal nerve. The recurrent 
laryngeal nerve, running generally beneath, occa- 
sionally above, andsometimes between the terminal 
branches of the artery, about 1 to 2 centimeters 
from the trachea at this point (Fig. 5), is seen at 
the same time (4). The lower pole is now mobi- 
lized and if substernal may be dislocated upward 
with impunity, as there is practically no danger 
of hemorrhage, particularly if not too much ten- 
sion is applied to tear the thyroid. If it is difficult 
to bring up the substernal portion, traction may 
be applied by means of tension sutures or clamps. 
Cutting of the sternum is too dangerous and is 
generally unnecessary. On the left side a similar 
procedure is carried out, and when it is completed 








Fig. 2. 
to the other. The sternomastoids are retracted laterally. 


Fig. 3. 
thyroid is exposed. 
Fig. 4. 
doubly ligated. 


the pyramidal lobe is dissected free. The isthmus 
is then divided by passing a Kocher dissector be- 
tween it and the trachea, cutting over thedissector 
as a guide (Fig. 6). 

The thyroid is now separated by means of 
sharp dissection, so that only the fine web-like 
connective tissue on the surface of the trachea is 
left. Both lobes of the gland are now entirely 
free, being attached for only a short distance 
along the trachea. The amount of glandular tissue 
desired, usually all except a thin layer on top of 
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The strap muscles, together with the overlying fascia, are cut from one side 
Appearance of field after muscles have been cut and vessels ligated. The 


Ligation of superior pole. The vessels are usually isolated individually and 


the posterior capsule, is now cut off from eac 
lobe. The amount of good thyroid tissue nece 
sary for body function is about the size of a haze 
nut on each side. All bleeding points are ligate | 
and each lobe remnant is sutured separately, uni - 
ing the lower with the upper pole, and the ra 
edges are inverted (Fig. 7). This method is co - 
sidered more advantageous than the lateral sutu ¢ 
of the thyroid stump because it restores the lo’ e 
to a practically normal shape and prevents t 
exudation of any secretion. 
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Fig. 5. 
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~ 
Recurrent laryndeal nerve 


‘Inferior thyroid. artery 


Thyroid is dislocated medially. The areolar tissue behind the 


capsule has been loosened, exposing the inferior thyroid artery, which is 
doubly ligated but not cut. The recurrent laryngeal nerve is exposed at 


the same time. 


In those cases in which the pathological process 
is limited to one side only, hemithyroidectomy is 
performed. 

The patient is now asked to cough, the strain- 
ing revealing any bleeding points, which are then 
properly controlled. The pillow is then removed 
from under the shoulders, permitting the neck to 
flex, and the strap muscles are sutured in proper 
alignment with interrupted sutures (Fig. 8). The 
fascia left adherent to the muscles does not permit 
the cutting through of sutures. The skin is simi- 
larly closed, and a thin glass drain is left in place 
at the most dependent point. A firm bandage, 
including the head and making a figure of eight 
around the upper part of the chest, is applied to 
exert a little compression on the neck and at the 
same time provide stability, thus eliminating 
some pain produced in turning the head. 

By this technique the great dangers of the op- 
eration are avoided. There is complete exposure 
and mobilization of the gland. As there is little 
bleeding there is practically no blood lost. Haemos- 
tasis is easily secured in the step-like procedure, 
each vessel being doubly ligated as it is encoun- 
tered before it is cut. The parathyroid glands, 
which are usually on the posterior capsule, are 
spared, and if they are in another position are 


seen and avoided. Finally, the recurrent laryn- 
geal nerve is actually seen and is not injured. 


POSTOPERATIVE TREATMENT 


On returning from the operating room, patients 
are placed in bed in a semisitting position. Fluids 
are given by mouth as soon as they can be swal- 
lowed without difficulty. A steam kettle is pro- 
vided to relieve the tracheal irritation, and mor- 
phin is given in sufficient quantities to produce 
rest and relieve pain during the first day. In 
cases of toxic goiter Lugol’s solution in appro- 
priate dosage is added. Complications are treated 
as they arise, but they are relatively infrequent. 
The drain is removed in 24 hours, sutures on the 
fifth day, and patients are generally discharged 
on the eighth day. 


COMPLICATIONS 


Complications which may occur during and 
after thyroidectomy are as follows: 

A. Postoperative hemorrhage, more frequent 
after general anesthesia, is one of the most feared, 
and justly so, because, if extensive, it may prove 
rapidly fatal, either from compression of the 
trachea, loss of blood, or substernal hematoma 
with subsequent infection. It can best be avoided 











Fig. 6. A Kocher dissector is passed over the trachea and 
the isthmus is cut through. 


by careful isolation and ligation of the particularly 
large vessels during the operation. However, faul- 
ty ligation is not always the cause (3). Changes 
in the vessel wall or retraction of muscle fibers 
included in the ligature, particularly at the upper 
pole, may allow the ligature to slip off. Moderate 
hemorrhage may make itself apparent on the 
dressings, coming through the drain. The danger 
sign, however, is progressive or suddenly develop- 
ing dyspnoea with cyanosis, choking spells with 
rapid weak pulse, indicating tracheal compres- 
sion, which may quickly result in a fatal asphyxia. 
As soon as these symptoms appear the dressings 
must be loosened and the wound examined. If 
hemorrhage is suspected or ascertained, the in- 
cision should be reopened and the clot evacuated. 
The bleeding vessel, if possible, should be caught 
and ligated and the wound again closed in layers 
and drained. If the vessel cannot be secured, and 
the wound continues to ooze, it should be packed 
with gauze and left unsutured. It may be second- 
arily closed in 24 to 48 hours. If the local oedema 
and infiltration of blood is extensive, tracheotomy 
may be indicated. 

B. Tetany occurs at times (in 2 per cent of 
cases here) after primary thyroidectomy, but is 
most common following operations for recurrent 
thyroid where the anatomy is distorted, even if 
only one side has been previously removed. In 
this district tetany frequently occurs even fol- 
lowing operations other than thyroidectomy. In 
many cases the Chvostek sign is positive even 
before operation. The tetany may be mild, vary- 
ing from mere discomfort, tingling, and muscular 
spasms, to the most severe paroxysms which may 
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terminate fatally. The presence of the Trousseau 
and Chvostek sign is diagnostic, and Erb’s in- 
creased muscular irritability and the diminution 
in blood calcium are confirmatory. Tetany is a 
result of the removal of, or damage to, the para- 
thyroid glands. That it does not result from 
insufficient blood supply to the parathyroids, 
subsequent to the ligation of the four thyroid ar- 
teries, has been demonstrated beyond question by 
the work of Enderlen and Hotz, Pettenkofer and 
others (1). The usual therapy consists in the ad- 
ministration of sedatives and calcium lactate or 
chloride (15 to 30 grams daily) by mouth, or 10 
cubic centimeters of a ro per cent solution intra- 
venously. Afenil may be used for the same pur- 
pose. Dietary measures, such as the elimination 
of meats and the substitution of large quantities 
of milk, may be instituted. The feeding of thyroid 
and parathyroid extract alone is generally unsuc- 
cessful. Collip’s extract (parathormone) is, how- 
ever, valuable. Transplantation (autogenous) 
may be performed if the removal of parathyroid 
is detected and the structures recognized at the 
time of operation. Homeotransplants are of little 
avail. If the patient still possesses some parathy- 
roid tissue the attacks may be prevented or con. 
trolled and the patient tided over the danger 
point, until compensatory hypertrophy occurs, 
by other means. 

C. Tracheitis follows practically every thy- 
roidectomy. It varies in degree with the amount 
of manipulation and tugging on the trachea. The 
severity of this condition is prevented and relieved 
by steam inhalations. Occasionally a bronchitis 
follows and the elevation of temperature, which 
generally occurs on the second and third days 
after operation, is said by some to be due to mild 
bronchopneumonia. Actual postoperative pneu- 
monia after thyroidectomy, however, is rare, par- 
ticularly following the use of local anesthesia and 
in the absence of recurrent laryngeal nerve injury. 

D. Embolism may be of two types: air embo- 
lism or pulmonary embolism. 

Air embolism, resulting from the aspiration o! 
air into the injured large neck veins, occurs, but 
fortunately not commonly, and never has hap 
pened at this clinic. The condition is real, an: 
not a mere possibility, and may terminate fatal]: 
very quickly during the course of the operatio: 
if the quantity of air absorbed is sufficiently larg: 
Aspiration of air is characterized by a hissir 
sound and requires immediate covering of tl 
field with a wet sponge, then isolation and ligati: 
of the offending vein. 

Pulmonary embolism, on the other hand, is 
rare after thyroidectomy, that it is generally n 
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Fig. 7. After as much thyroid as is deemed advisable is 
excised on each side, the upper pole is united with the 
lower and the raw edges inverted. 


even considered in the list of possibilities. In 
cases of thyrotoxicosis, the decreased viscosity 
of the blood and the delayed coagulability are 
thought responsible for this state. In cases of 
ordinary endemic goiter, cutting through the glan- 
dular thyroid substance during the operation may 
result in sufficient absorption to produce a sort of 
temporary artificial traumatic hyperthyroidism 
(2). These observations have led recently to the 
empirical use of thyroid extract as a preventative 
of postoperative thrombosis and embolism. The 
method, however, has not met with success in this 
clinic. 

E. Postoperative hypothyroidism occurs when 
insufficient thyroid is left behind. Leaving 8 to 
15 grams of well functioning tissue (the size of a 
hazelnut) on each side seems to be sufficient to 
maintain the body requirements and to avoid this 
complication. In bad goiters a larger piece must 
be left. If an insufficiency does occur, feeding of 
thyroid extract in sufficient amount will correct 
and prevent the progress of this condition. 

F. Injuries of the recurrent laryngeal nerve. In 
the described technique, where the recurrent nerve 
is seen and, without being manipulated, its course 
observed during the operation, its severance is a 
rarity. Its injury, however, may occur through 
inadvertent application of a clamp, deep suture, 
or traction, and is detected at once by a change 
in voice when the patient is asked to phonate, or 
frequently by a change in breathing or a rasping 
reflex cough. It should be relieved immediately 
by removing the clamp or offending ligature. If 
cut, the ends should be sutured. Unilateral trau- 
ma, particularly if incomplete, results in a tem- 





Glass drain 


Fig. 8. The thyroid stumps have been sutured. The 
thyroid strap muscles are being united. A glass drain is 
placed at the most dependent portion of the incision. 


porary paralysis or paresis. Complete unilateral 
severance produces a paralysis of the correspond- 
ing vocal cord, but the hoarseness which results 
disappears in 3 to 6 months, when a compensatory 
motion and swinging over of the other vocal cord 
is established. (Edema of the nerve results in 
temporary hoarseness, while its compression by 
scar tissue corresponds frequently to its severance 
and is a late complication. It becomes serious if 
the nerves on both sides are similarly involved. 
In this case, as when both nerves are cut, and a 
bilateral abductor paralysis results, phonation 
may be good but breathing is difficult. If the cri- 
coarytenoideus posticus becomes involved, dysp- 
noea may be marked and tracheotomy essential. 
Death frequently results from asphyxia subse- 
quent to choking spells or from an aspiration 
pneumonia. 

G. Injuries of the trachea and esophagus are 
usually rare but quite serious. They may occur 
in cases in which the thyroid is large, circular, and 
very adherent. During the process of separation 
the trachea may be cut or torn into, an accident 
favored by a softening of its wall. When detected, 
and the wound is small, an attempt should be 
made to suture it and cover with thyroid capsule. 
If large, tracheotomy may be necessary. If injury 
is not recognized, an extensive subcutaneous em- 
physema develops in a few hours, which requires 
the reopening of the wound and repair of the 
defect. 

(Esophageal injuries result from its displace- 
ment, thinning of the wall, as well as from the 
presence of dense adhesions with the thyroid, thus 
making recognition difficult and at times impos- 
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sible. In case of any doubt of its integrity, the 
patient can be asked to swallow, or a stomach 
tube may be passed to determine the course. If 
injured, the cesophagus should be sutured in layers 
and the wound packed. Failure to recognize in- 
jury, or injury of its muscularis, with secondary 
perforation, may lead to serious infection. 

H. Tracheal collapse occurs occasionally in the 
course, or soon after, thyroidectomy. It results 
from the contraction of the tracheal walls after the 
sudden release of pressure and traction, particu- 
larly in long standing, large, and substernal goiters 
which have for years exerted pressure on the 
trachea and have eroded or produced an atrophy 
of its rings. The condition is characterized by 
marked dyspnoea and cyanosis and must be dif- 
ferentiated from recurrent laryngeal nerve injury. 
Tracheotomy is the best therapy. The condition 
is generally fatal. To relieve it, tension sutures 
passed through the rings may be inserted into the 
sides of the trachea and brought out through the 
sternomastoid to the outside skin, thus widening 
the tracheal lumen. 


MORTALITY 
With the improvement in technique and proper 
preparation, as well as with the use of local anes- 


thesia, the mortality of thyroidectomy has become 
very small, even as compared to the other major 


surgical procedures. At this clinic it is almost 
unknown, being less than 0.5 per cent. It is 
limited to aged individuals with vascular and 
cardiac changes. Occasionally tracheal collapse, 
in large substernal goiters, results fatally. 


RECURRENCE 


Recurrence is still a question, the cause of which 
is not entirely clear. Variousstatisticsin Germany 
show recurrence in 4 to 25 per cent of cases, par- 
ticularly if the study is carried over a number of 
years. At this clinic it occurs in about 12 per 
cent. Concerning this subject, Professor Enderlen 
is of the opinion held by many others that, “The 
recurrence of the goiter depends not only on the 
type of the operation but also on the type of the 
gland. The goiter question is not yet solved.” 

Note:—I wish to thank Geheimrat Enderlen for the 
many kindnesses extended to me during my residence in the 
clinic, and for his kind permission to publish this article. 
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N the function of a hand, motion and sensation 
are of equal importance and this is especially 
true of athumb. The hand which is our sense 

organ of stereognosis is guided in its work by 
muscle, joint, pain, and temperature sense and by 
the sense of touch. We are all familiar with how 
awkward and useless our hand becomes when 
numbed with cold. When the nerves to the digits 
are severed the handicap to the workman is great. 
He is awkward and fumbles and drops objects. 
His hands are like the legs of a man with loco- 
motor ataxia and cannot functionate without 
.visual guidance. Therefore, the thumb to be 
reconstructed should have if possible normal 
sensation. 

If the two volar nerves to a finger are severed 
that finger becomes practically useless. An an- 
nular scar still further wrecks a digit by curtailing 
also its lymph and blood supply. Trophic atrophy 
and loss of function result. If then a thumb is 
reconstructed by transplanting to the hand a 
digit from the other hand or the foot, or from a 
tubular pedicle skin graft taken from the abdo- 
men and stiffened by a bone graft, there will 
follow trophic atrophy equivalent to that seen in 
a digit that has an annular scar at its base. 

In some cases the reconstructed thumb will 
acquire a slight degree of sensation, but it will be 
greatly limited and not to the degree of stereog- 
nosis. A finger with volar nerves cut is perma- 
nently anesthetic. Recently, I saw one that was 
still anzesthetic from severance of a volar digital 
nerve in the palm 20 years previously. 

Strangely enough a little better sensation will 
be acquired in a whole finger grafted on, or one 
made from a tubular skin pedicle, than will follow 
in a finger after the two volar nerves have been 
severed. This is apparently because more free 
nerve endings start to grow down the new digit. 
On the other hand, when the two main nerves 
alone are severed these become sealed by neuro- 
mata, and the unsevered minor nerves already 
have their normal terminations, so that no free 
nerve ends are available to grow down the finger. 

Unless we graft the natural nerve supply with 
a digit or suture the two volar nerves of the new 
digit to those at the base of the lost digit, the 
proper degree of sensation and trophic influence 
will not be acquired. Also, if our reconstructed 
digit is made from abdominal skin it will lack 


the specialized touch corpuscles present in a 
finger, so it can never acquire stereognosis to a 
better degree than that poor quality present in 
abdominal skin. To test this, press a penknife 
against the abdominal wall and try to identify 
it. A prosthesis as a substitute for a thumb is 
usually discarded, as it has no motion and no 
sensation. 

Other requisites to be sought for in recon- 
structing a thumb are strength, durability, mov- 
ability, and the functionating position of opposi- 
tion. The latter depends in the case of a movable 
thumb on the proper balance of the muscles and 
this is best obtained by attaching the normal 
muscles and tendons to the new thumb and in 
their normal relation. 

In the reconstruction of the thumb to be de- 
scribed, the normal nerve and vascular supply 
were preserved and all of the muscles and tendons 
of the old thumb were attached in their former 
arrangement to the new thumb. These principles 
which have not been carried out in the previously 
reported cases of thumb reconstruction in our 
literature are offered as sufficiently important to 
be adopted whenever possible. 

Case of H. W. W., aged 49 years. A year previously a 
circular saw amputated the thumb through its carpo 
metacarpal joint and the index finger through its proximal 
phalanx. Patient had not been able to work at his trade 
of carpenter since the accident. 

All structures necessary for making a new thumb were 
present and fortunately were then of no benefit to him as 
they were non-functionating. They consisted of the fol 
lowing: There was a long enough portion of the second ray 





Fig. 1. Showing condition of hand before reconstruction, 
The thumb has been amputated through its carpometa 
carpal joint and also the index finger, as frequently happens, 
through its proximal phalanx. The hand is unfit for work. 
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Figs. 2 to 9. Showing results of physiological reconstruction of thumb from remains of index finger and second 
metacarpal. Normal nerve and blood supply have been preserved and all of the tendons and muscles of the index 
finger and thumb have been attached to the new digit. The thumb has movement, strength, and normal sensation 
including stereognosis. 


for good length of thumb composed of the second meta- 
carpal and half the proximal phalanx of the index finger. 
This had attached to it two flexor and two extensor ten- 
dons which could act on the metacarpophalangeal joint and 
also on the new joint to be constructed between the base of 
the second metacarpal and the trapezium. In addition, he 
had normal blood, lymph, and nerve supply for the new 
thumb which could be preserved. He also had the normal 
specialized sense organs of the skin of the hand which con- 
vey impressions of stereognosis in a refined way. For 
attachment to the transplanted member were all five mus- 
cles of the thenar eminence with their normal nerve supply, 
the long flexor tendon of the thumb, and the three extensor 
tendons, also the four tendons of the index finger. Thus, 
eight tendons and five thenar muscles, which were already 
balanced, were more than ample for stability and strength 
and most of them were already educated for use in thumb 
function. 


Operation. April 10, 1929. Skin flaps were so 
constructed that a flap from the dorsum of the 
hand was utilized to close in the raw surface of 
the newly constructed thumb. Another flap from 
the palm was made to cross the bottom of the 


cleft between the new thumb and the hand, so as 
to maintain the depth of the cleft. 

The old scars in the hand were excised. The 
two tender neuromata of the nerves to the ampu 
tated thumb and the two to the amputated inde» 
finger were dissected out and cut off after the 
main trunks had been ligated and injected wit] 
alcohol to prevent reformation of neuromata. 

The remains of the index ray which consiste: 
of half the proximal phalanx, the two flexor an 
extensor tendons, nerves, and blood vessels an: 
the metacarpal were transplanted en masse to th 
position of a thumb, ample blood supply bein 
left in the posterior and anterior pedicles. Th 
proximal end of the second metacarpal was di 
articulated from the carpus and transplanted | 
the trapezium to form the new joint. With 
was taken the lower 3 inches of the tendon of t! 
extensor carpi radialis longus, and this was pass 
through drill holes in the trapezium and met 
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carpal so as to encircle the joint and to stabilize 
it against dislocating. The upper or muscle end 
of this same tendon was fastened in the forearm 
to the extensor carpi radialis brevis tendon for 
added strength of extension of the hand. The 
surface of the second metacarpal is well adapted 
to rest on the saddle of the trapezium and in the 
correct rotation for opposition. 

The original three extensor tendons of the 
thumb were united to their respective sides at the 
base of the transplanted metacarpal by passing 
the sutures through a drill hole in this bone. 
Good osteoperiosteal and tendon contact was 
established. The original flexor tendon of the 
thumb was dissected out and united to the two 
flexor tendons of the index finger so as to give 
added strength of flexion to the new thumb. 

In the transplantation of the index finger the 
volar digital nerve to the second interdigital cleft 
was slit longitudinally up to the base of the palm, 
so that sensation would be preserved both on the 
radial side of the long finger and the ulnar side of 
the index finger. The fork of the volar artery to 
this cleft was cut and ligated on the long finger 
side to give richer blood supply to the new 
thumb. The posterior interosseous muscles in the 
first and second cleft were preserved with their 
same attachments and the anterior interosseous 
muscle in the second cleft was also preserved with 
its attachment. All the small thenar muscles 
were dissected out and attached to the metacarpal 
of the new thumb. 

The new thumb was completely enclosed in 
skin by the flaps from the dorsum and palm of 
the hand. Eventually there was a denuded area 
about 1 inch wide and 5!4 inches long running 
obliquely across the dorsum of the hand through 
the newly constructed cleft and around across the 
palm. This was filled in with a whole thickness 
Wolfe graft taken from the skin of the abdomen. 
Rubber sponge pressure was used in the dressing. 


Result. The action of the wrist and remaining three 
fingers is normal. The newly constructed thumb has move- 
ment. It can touch the full length of the long finger and 
the base and tip of the ring finger. It can spread 1% inches 
from the base of the long finger and makes possible an 
open grasp. It has the ability to oppose the other fingers, 
in that patient can place the thumb in a position forward 
from the hand in grasping. It adducts to the center line 
of the long finger. 

The thumb has two movable and stable joints, a metacar- 
potrapezial and a distal joint. The latter, which formerly 
was the proximal joint of the index finger, has 25 degrees 
of motion and is in a functionating position. The thumb 
is exceedingly strong in all its movements, as it has the 
combined strength of the index finger and thumb, thus 
having eight functionating tendons instead of the normal 
four. It is also controlled in its movements by the thenar 
muscles attached to its metacarpal and functioning. 


A feature of great importance is that the new thumb has 
natural sensation and vascularity, as the nerves and blood 
vessels have been transplanted with it. With the faculty 
of stereognosis it is most valuable to the patient in his 
work. The hand is covered with good skin throughout, is 
free from deforming cicatrices, and is painless. Patient is 
now again able to pursue his trade of carpentry. 

A brief review of the methods that have been 
used in reconstructing thumbs follows: 

In cases in which the metacarpal remains, a 
deep cleft has been established between the thumb 
and the second metacarpal—phalangization 
(Huguier in 1852; Verrall; Arana; Perthes). The 
metacarpal, but not the carpal origin of the two 
adductor muscles of the thenar eminence, must 
be detached and the lining of the cleft is made by 
swinging skin flaps into it, or by supplying skin 
from elsewhere as practiced by Thiersch and 
Wolfe or by supplying pedicle grafts. The cleft 
has been further widened by removing the second 
metacarpal (Perthes, in a girl who lost five digits). 

The index or long fingers together with a part 
or the whole of the metacarpal have been trans- 
planted to the stump of the metacarpal of the 
thumb or to the trapezium, but without con- 
servation of all nerves, tendons, and muscles 
(Perthes; Verrail, two cases in 1919, no joining of 
tendons or nerves; Dunlop, in 1923 used pedicle 
skin from abdomen for the cleft; Huguier). 

The little finger (Wierzejewski) and the index 
finger have been rotated by means of osteotomy 
through the metacarpal into a position to oppose 
the thumb or the hand, or to oppose each other 
(Lauenstein, 1880; Perthes). 

In cases of loss of index and long fingers the 
thumb has been made to approximate the little 
finger by altering the direction of its metacarpal 
and deepening the cleft (Klapp, 1912; Lyle). 

Transplantations of new digits from a distance 
to substitute for a thumb have been made from 
the ring finger of the other hand and from the 
second toe (Nicoladoni, 1898, tendon function 
retained; Joyce, 1917, two cases from ring finger; 
von Eiselsberg; Krause; Klimm; etc. The method 
was condemned by Moreston at the International 
Surgical Congress, New York, 1914). 

New thumbs have been made from pedicle 
skin grafts, tubular or not, from the abdomen 
and stiffened by a bone graft from the tibia, con- 
tacted to or driven into the carpus (Nicoladoni, 
1897; Schepelmann; Ritter; Payre; Albee; Pierce). 

In case of loss of the fingers, a digit or post for 
the thumb to work against has been reconstructed 
on the stump of the hand by the pedicle skin graft 
and bone graft method (Albee, 1919, two cases, 
skin flap from shoulder with part of clavicle, flap 
from chest, and bone from tibia). 
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In total loss of the hand an offset was recon- 
structed on the side of the radius which worked 
against the ulna by the motion of pronation 
(Henry, 1928). Also a cleft has been made be- 
tween the radius and ulna, so these units could 
work against each other by their own muscles in 
a pincher action like the mouth of a crocodile 
(Krukenberg). 
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CARCINOMA OF THE CERVIX 


A Stupy or Cases TREATED AT THE FREE HospitAL FOR WOMEN BETWEEN 1875 AND 1929 
MARSHALL K. BARTLETT, M.D., anp GEORGE VAN S. SMITH, M.D., Boston 


HE object of this study was to determine 

the results of treatment of patients suffering 

from carcinoma of the uterine cervix, corre- 
lating the type of treatment and the stage of the 
disease when seen. A minimum of attention has 
been given to age, symptoms, and past and family 
histories. These factors have been thoroughly 
treated in previous papers and an analysis of these 
factors in this series would add little to generally 
accepted statistics. 

Between November, 1875, and January, 1920, 
673 cases of carcinoma of the cervix were seen in 
this hospital and in the private practices of 
William P. Graves and Frank A. Pemberton. 
The division of this series into groups according 
to methods of treatment is shown in Table I. 


TABLE I.—CARCINOMA OF THE CERVIX 


Method of treatment Cases 
I re rot Sister ctenars Hid xno eid yo 289 
COMMDIBES THVBUETOCEOIAY ois ci is sa ciesed ees 114 
Complete hysterectomy followed by radium........ 45 
Radium followed by complete hysterectomy. ...... 10 
WAMINR! TIPRERTECUOINY,. 4.5... 55.555 i sive ce cc cwecedaes 14 
Palliative supravaginal hysterectomy.:........... 2 
Palliative supravaginal hysterectomy followed by 

EMR pric case hanencien ule a aeey a cat aie « 

Radium followed by palliative supravaginal hys- 
SIN ssi sta\din wd ag Wialanie Daas twa ea Sree Re I 
Radical excision of cervical stump................ 4 
Radium followed by radical excision of cervix... ... 2 
PMSCRIRONT OT OTWER 5 once os hoe orn ween a elerk ears 21 
Amputation of cervix followed by radium.......... 2 
CUE MUN OGMUEDD. oon aries civs valoeneayanceac 121 
eR oes tats ina e Aresienawraraveea ela as 46 
MUMMNNN iho res Sine SSon IR os dost dao PE ered 673 


In the subdivision shown in Table I, cases 
listed as “complete hysterectomy” include both 
Wertheim hysterectomies and those described as 
simple complete hysterectomies. A review of the 
operative descriptions in these cases seemed to 
make this distinction entirely artificial in many 
cases, and it was finally discarded entirely. 

For the purpose of classifying our results, pa- 
tients in this series have been divided into 7, 5, 
and 3 year groups. The 7 year group includes all 
cases treated at least 7 years previous to this 
writing who are traceable 7 years or more, or 
until death. Similarly, the 5 year group includes 
all cases treated before January, 1925, who can 
be traced at least 5 years. The 3 year group com- 


prises cases treated previous to January, 1927, 
and traceable 3 years or more. No gross statistics 
for the entire series have been calculated, as fig- 
ures on a heterogeneous group treated by various 
types of procedure, both obsolete and modern, 
seem quite misleading. 

The classification of the American College of 
Surgeons has been followed in grouping cases 
according to the stage of the disease. 

A. Disease limited to cervix, 

B. Disease involving cavity or vaginal wall, 
C. Disease involving broad ligaments, 

D. Wide fixation. Remote metastases. 


1. Primary case, 

2. Recurrence in vaginal wall following panhysterectomy 
or radium for cancer, 

3. Recurrence deep in pelvis following panhysterectomy, 

4. Carcinoma of cervix following supracervical hysterec- 
tomy for carcinoma of the cervix. 


Radium, first used in this hospital in 1916, is 
in the form of a salt, the bromide. This is in 
glass capsules enclosed in silver capsules 0.5 milli- 
meter in thickness. The usual dosage in carcinoma 
of the cervix is 200 or 225 milligrams for 24 hours. 
The dosage has been varied from 100 to 225 milli- 
grams for from 2 to 36 hours. More than too 
milligrams have not been left im situ for more 
than 30 hours. 

The original method of application was to place 
part of the radium, usually too milligrams, into 
a rubber tube which was inserted into the cervical 
canal. The remainder of the radium was applied 
to a silver dollar or a fifty-cent piece through 
which a hole had previously been drilled to admit 
the passage of the rubber tube. The disc was 
then covered with rubber dam, slipped over the 
rubber tube, and its radium brought into close 
contact with the diseased cervix. This form of 
applicator is illustrated (Fig. 1). 

A more recent method of application is by use 
of the Smith applicators (Figs. 2 and 3), which 
are made entirely of brass 1 millimeter in thick- 
ness. The tube is mounted on a flexible copper 
handle and fits into the cervical canal. The pill- 
box, of either a dollar or fifty-cent size, slips over 
the handle and comes to rest against the cervix. 
The pinwheel applicator, in either its two or four 
winged form, is occasionally used to gain greater 
radiation to the parametria or vaginal fornices. 
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Figs. 1, 2, and 3. 

Recently the entire applicator has been coated 
with paraffin before insertion into the patient, to 
eliminate secondary beta radiation from the brass 
containers. 

In preparation for the application of radium, 
when there is an excessive amount of malignant 
tissue present, a curettage and cauterization is 
performed. No hesitancy is felt at this hospital 
in undertaking this procedure, as careful analysis 
of cases with and without curettage and cauteri- 
zation before radiation has failed to reveal any 
appreciable difference either in convalescence or 
in duration of life after operation. This is usually 
done from 10 days to 2 weeks before the applica- 
tion of radium. All curettings are, of course, ex- 
amined microscopically to establish the diagnosis. 
In cases in which there is no gross excess of ma- 
ligant tissue, previous curettage and cauterization 
is not done. In these cases careful biopsy is 
always done at the time of radium application. 

No family history was available on the 85 pri- 
vate cases in this series. Of the remaining 588 
patients, 61, or 10.4 per cent, gave a family 
history of malignant disease. 

Forty-seven married patients and 25 single pa- 
tients gave no history of pregnancy, a total of 
10.7 per cent of the entire series. An additional 
33, Or 4.9 per cent, gave a history of abortions 
and miscarriages, but no full term pregnancy. 

Previous supravaginal hysterectomy had been 
performed on 27 patients in this series. Eight of 
these cases are judged to have had carcinoma of 
the cervix at the time hysterectomy was per- 
formed. Thus cancer was probably present in 
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29.6 per cent of these cases at the previous opera- 
tion. Eleven of the above 27 patients were oper- 
ated upon in this hospital. Of these, one probably 
had cervical carcinoma at the time of operation. 

To reduce this incidence of undetected early 
carcinoma, it is necessary to make a careful rou- 
tine microscopic examination of all cervical curet- 
tings and trachelorrhaphy specimens. This is 
done at this hospital and 16 cases of early un- 
suspected cervical cancer have been detected. 
These patients were all treated with radium, with 
one exception. All but 2 of them are alive and 
well, the postradiation interval varying from a 
few months to 10 years. Of the two who are 
dead, one was a Class D case when she finally 
received radium 4 years after the original trache- 
lorrhaphy specimen was removed. She survived 
radiation 2 months. The other received radium 
1 year and 2 months after biopsy, was classified 
as Group B at that time, and survived only 4 
months. One case had a complete hysterectomy 
and is well ro years after operation. 

Cauterization of the cervix, as done at this 
hospital, seems to be a fairly sure prophylaxis 
against later carcinoma. Approximately 1,700 
cervices were cauterized between 1914 and Janu- 
ary, 1929. No one of these patients is known to 
have later developed carcinoma of the cervix. A 
history of previous cauterization was obtained in 
only 1 of the 673 cases in this series. This one 
patient had had a cauterization done 5 months 
before complete hysterectomy for carcinoma oi 
the cervix was performed. Judging from the con- 
dition at operation, the malignancy was probably 
present at the time of the cauterization. 

In 560 of the cases in this series, the diagnosis 
of carcinoma was established microscopically 
The remaining 113 were clinically unmistakable 
Of these, 84 were seen previous to 1902, wher 
microscopic examination was not a routine pro 
cedure. 

On microscopic examination, 494 were classifie 
as squamous and 66 as adenocarcinoma, a rati: 
of 7.5 to 1. 

Pyometra was found as a complicating factor 
in 19 cases. In 17 of these cases, however, the 
condition was present at the first operation, con- 
stituting a complication of the disease rather than 
of the treatment. Stenosis of the cervix, following 
radium treatment, with consequent pyometra was 
the condition found in the 2 other cases. This 
was found at a second operation with application 
of radium for recurrence, 3 and 9 months after 
the first radiation. Of the 289 cases treated |y 
radium, only these 2, or 0.69 per cent, developed 
pyometra. 
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There were 26 operative deaths in this series, 
as shown in Table IT. 


TABLE II.—OPERATIVE DEATHS 


Operation Total Deaths Per cent 

Curettage and cauterization........... 121 5 4.1 
Amputation of cervix = 23 I 4.3 
Radical excision of cervical stump. . es 4 I 25.0 
Complete hysterectomy 

Re MO NNR cox Ooieeer onde caxaan 14 9 64.3 

Be MORES 64 eke se wre sewn sn ow.4 155 10 0.5 

hy | BP ee eon 169 19 11.2 


The figure of 11.2 per cent for operative mor- 
tality for abdominal hysterectomy in this series 
is considerably lower than that given by Lane- 
Claypon, in a review of the existing literature on 
this subject, published in 1927. She found the 
total operative mortality 17.3 per cent for this 
operation on 11,880 cases. 


RESULTS 
Radium alone. The results of treatment of 
carcinoma of the cervix by radium alone are 


shown in Table III. The cases are divided into 
3, 5, and 7 year groups as described above. 


TABLE III.—RADIUM ALONE 


Class 

Group A B Cc D Total 
Traceable 7 years.......... 2 6 41 42 gl 
7 year Survivals..... ee 2 ° I I 1 
Survival, per cent... > 100 ° 2.4 2.4 4.4 
Traceable 5 years...... ; 5 It 69 58 143 
5 year Survivals.... 1 4 8 2 17 
Survival, per cent So 27.3 11.6 2 11.9 
Traceable 3 years... ; 18 15 100 82 215 
3 year Survivals. . 16 9 23 6 54 
Survival, per cent. ; 838.9 60 23 o5% 25.1 
Traceable o-3 years... : 15 2 2 20 61 
Survivals.... 15 I 20 11 17 
Survival, per cent «. 200 50 83.3 55 77 


Complete hysterectomy. The results of cases 
treated by complete hysterectomy are shown in 
Table IV. 

TABLE IV.—COMPLETE HYSTERECTOMY 
Class 


Group A B Cc D Total 
Traceable 7 years. . : 28 4 35 13 80 
7 year Survivals. ; 16 ° I I 18 
Survival, per cent... : 57.1 ° 2.9 7-7 22.5 
Traceable 5 years.... 35 4 36 14 890 
5 year Survivals........ 20 ° 2 I 29 
Survival, per cent.... <> $3 ° 5.6 9.8 32.6 
Traceable 3 years..... , 40 6 37 14 103 
3 year Survivals............ 41 I 3 2 47 
Survival, per cent.... “< aeoe 10.7 8.1 14.3 45.0 
Traceable o-3 years. ... 5 ° 5 ° 10 
Survivals. . 2 pine aee 5 ° ° ° 5 
Survival, per cent. caee $800 ° 50 


Complete hysterectomy followed by radium. The 
results of cases treated by this method are shown 
in Table V. 
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TABLE V.—COMPLETE HYSTERECTOMY 
FOLLOWED BY RADIUM 
Class 
Group A B L# D Total 
Traceable 7 years... 1 4 16 1 28 
7 year Survivi ‘ RS ono 2 2 } ° 8 
Survival, per cent......... 5° 50 25 ° 28.6 
Ce, Se 9 ' 21 1 38 
§ your Survivals..... 0.6.0... 4 2 6 ° 12 
Survival, per cent......... 44.4 50 28.6 ° 31.6 
Traceable 3 years..... eat 9 5 21 t 30 
3 year Survivals..... ; , 7 2 8 ° 17 
Survival, per cent....... 77.8 Te) 38.1 ° 43.6 
Traceable o-3 years..... ° ‘ I ° I 
Survivals. . . ° ° ° ° ° 
Survival, per cent. ° ‘ ° 
Radium followed by complete hysterectomy. Ten 


cases were treated by this method, all more than 
7 years previous to January, 1929. Six of these 
died less than 3 years after operation. Of these, 
5 were Class C and the other Class D at the time 
of operation. Two Class A cases and one Class C 
patient survived the 3 year interval, 30 per cent. 
One Class A and one Class C case survived 5 
years, 20 per cent. One case when last heard from 
was living, less than 3 years after operation. 

Gross figures for complete hysterectomy and ra- 
dium. Combining the four preceding groups into 
one to give the results in cases treated by radium 
or complete hysterectomy, we obtain the figures 
shown in Table VI. 

TABLE VI.—RADIUM OR HYSTERECTOMY 

OR BOTH 


Group Total 
Traceable 7 years... , 208 
7 year Survivals.... ; 30 
Survival, per cent. , snd - 434.4 


Traceable 5 years... Sarnatets ; 279 
5 year Survivals.... ‘ 60 
Survival, per cent 3 » BES 


Traceable 3 years... ae 366 
3 year Survivals............ » way 
Survival, per cent. 


Traceable o-3 years........... hth 7 
Survivals.... oe eae ; ; ; 5 
Survival, per cent..... Swaneas ys ery ee , 72.6 


RADIUM VERSUS HYSTERECTOMY 

It is generally conceded that in any but very 
early cases of carcinoma of the cervix radium is 
preferable to surgical excision as a method of 
treatment. The operative mortality must always 
be kept in mind in comparing these two groups. 
As shown, the operative deaths associated with 
complete hysterectomy in this series were 11.2 
per cent. Excluding cases previous to 1902, the 
per cent for this 


operative mortality was 6.5 
operation. 

Radium for carcinoma of the cervix in this 
hospital is practically always applied under ether 
anesthesia. In this series 289 cases were treated 
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by radium alone. Not one operative death oc- 
curred in this group. 

In view of the foregoing it is interesting to 
tabulate once more the comparative results of 
radium and complete hysterectomy. These figures 
include operative deaths. 


TABLE VII.—RADIUM AND COMPLETE 


HYSTERECTOMY 
Complete 
Group Radium hysterectomy 
Teaheale 9 PONE. 2 000 censass on : oI 80 
NE OE ME nies bueasntveccansas 4.4 22.5 
Ee CONG is escskcn nhac aa inyex's 143 89 
PE, ONES ng as cn ccnnescctesaesese 11.9 32.6 
Traceable 3 yearS..........-.+.-seseeee- 215 103 
NN, BP Rs < vn oie cesccsasensseves 25.1 45.0 


It is interesting to compare these figures with 
those given by Lane-Claypon for 5 year survivals. 
In her analysis patients dying of causes other 
than cancer are deducted from the series. In 
computing our figures we have considered all 
deaths as due to carcinoma. 

Lane-Claypon gives 18.3 per cent 5 year sur- 
vivals of patients treated by abdominal hysterec- 
tomy, as compared with 32.6 per cent in this 
series. She found 22 per cent 5 year survivals 
after radiation. In this series 11.9 per cent passed 
the 5 year interval after radium treatment. Of 
the cases of carcinoma of the cervix treated at the 
Mayo Clinic, by radium and X-ray, between 1915 
and 1924, 23.15 per cent survived the 5 year 
interval. Selecting from the above group the 
early, or Class A, cases and tabulating them, the 
comparison shown in Table VIII is obtained. 


TABLE VIII.—CLASS A, EARLY, CASES 
Complete 


Group Radium hysterectomy 
i ocean etaeceeasaxece 2 28 
OE Mn 5 ose ssnnwcachsvawesss 100 57.1 
BOND SB POMEG sn oiiive sas cosa cevsdnsss 5 35 
ES Na v's:05:66:00046 06 60050 80 74.3 
ED MOE nica Gabe saine ncaa 18 46 
PEE: ccuasssacnaschecnssas 88.9 89.1 


The question of late recurrences after radium 
treatment or hysterectomy is an interesting one. 
It is generally thought that late recurrence is 
more prone to occur following radium than after 
complete hysterectomy. One explanation offered 
is that the so-called late recurrence after radium 
is not a recurrence of the original cancer but a 
new neoplasm, a result ofthe radiation. 

Here again, the results of this analysis seem at 
variance with the usual concepts. Fifty-two Class 
A cases had complete hysterectomies. Of these, 
35 were traceable for 5 years and 28 for 7 years 
or longer. Four known late recurrences were 
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found. The postoperative intervals were 5, 5, 8, 
and 11 years in these 4 cases. Of the 33 Class 
A cases treated by radium, 5 were traceable for 5 
years but only 2 for 7 or more years. None of 
these cases has developed recurrence as yet. 

Vaginal hysterectomy for carcinoma of the cervix 
has not been done in this hospital since 1900: 
there were 11 traceable cases in this group. Nine 
patients died 8 months or less after operation, 2 
being operative deaths. Two were living with 
recurrence 4 and 7 months after operation, while 
one, a Class A case, was living and well 11 years 
and 5 months after operation. 

Palliative supravaginal hysterectomy. The pal- 
liative supravaginal hysterectomy was performed 
in 2 Class D cases. One survived 2 years and 8 
months and the other died 4 years after operation. 

Palliative supravaginal hysterectomy and radium. 
Palliative supravaginal hysterectomy followed by 
radium was the treatment of 2 cases. One died 
11 months after operation and the other was liv- 
ing with recurrence 2 years after operation. These 
cases were both graded as Class C at operation. 

This same combination of treatment, in reverse 
order, was used on one Class C patient. She died 
I year, 5 months after operation. 

Radical excision of the cervical stump for car- 
cinoma of the cervix after supravaginal hyster- 
ectomy was performed on six cases. One is 
untraceable. One, Class 4 D, died 5 months after 
operation. Radium was combined with the surgi- 
cal procedure in these 2 cases. The 4 others were 
Class 4 A. There was one operative death. One 
died 1 year, 3 months after operation, and the 
2 others are well 3 years, 6 months, and 5 years, 
6 months after operation. 

Amputation of the cervix. Five Class A patients 
received this form of treatment, all previous to 
1910. Three died 13, 19, and 27 years after opera- 
tion respectively. Two are living 24 and 41 
years after operation. 

Of the 2 Class B cases so treated, 1 died 1 year, 
2 months, and 1 is living 22 years after operation 
Biopsy had been performed on these cases with 
long survival intervals. 

There were 12 Class C patients treated by this 
method. Three are untraceable. There was i 
operative death. Four died from 7 months to 
2 years, 11 months after operation. Four were 
living when last traced, the longest period after 
operation being 1 year, 3 months. 

Two Class D patients were treated. One is 
untraceable and the other died 1 year, 6 months 
after operation. 

Amputation of the cervix followed by radium was 
the procedure in 2 cases. One patient, Class A, 
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was living and well 1 year, 4 months after opera- 
tion when last heard from. The other, a Class C 
case, died 2 years, 3 months after operation. 

Curette and cautery. Curettage and cauteriza- 
tion was used as a palliative measure in this hos- 
pital before the advent of radium. One hundred 
and twenty-one patients received this treatment. 
This does not include those cases in which this 
procedure was carried out as a preliminary to 
radiation. The results of this group are here 
shown in Table IX. There were no Class A cases 
in the group. All the living patients had recur- 
rence at last examination. 


TABLE IX.—CURETTAGE AND CAUTERIZATION 


B Cc D 
SE EC SE ROTC OT OTT TT ° 5 19 
Living with recurrence 
Postoperative interval o to 1 year.......... I ° 
E UO 2 YOOTS. oo cc scene ° ° 
ied 
Postoperative interval o to 1 year.......... 18 50 
ERO: 2 FOB. oo cao sas 13 3 
2 to 3 years... : 3 ° 
3 OO SPOR oc scices 2 I 
ee. VAP e I ° 
ee I ° 
47 73 





No treatment. Forty-six patients were dis- 
charged from the hospital without treatment, 
some refusing operation and others being inoper- 
able. Four were Class A cases. Of these, one is 
untraceable; the 3 others died 11 months, 1 year 
and 10 months, and 2 years and 8 months after 
examination, respectively. Two Class B cases 
were seen but neither is traceable. Of the 19 
Class C patients, 8 are untraceable, 10 died less 
than 1 year after discharge from the hospital and 
the 1 other patient died between 1 and 2 years 
after examination. ‘Twenty-one Class D cases 
were seen: 3 are untraceable; 17 died less than a 
year after they were first seen; the 1 remaining 
patient survived the 1 year interval by 4 months. 


SUMMARY AND CONCLUSIONS 


1. Six hundred and seventy-three cases of car- 
cinoma of the cervix treated at the Free Hospital 
for Women and by W. P. Graves and F. A. Pem- 
berton in their private practices have been studied. 

2. Methods of radium application, as used in 
this hospital, have been described and illustrated, 

3. Preliminary curettage and cauterization, to 
remove excess malignant tissue, is practiced when 
necessary and is not detrimental to the postopera- 
tive progress of the patient. 

4. Of 588 patients on whom a family history 
was available, 10.4 per cent gave a history of 
malignant disease. 

5. In this series, 10.7 per cent of the patients 
gave a history of no pregnancy. An additional 


4.9 per cent gave a history of abortions or mis- 
carriages but no full term pregnancy. 

6. Twenty-seven cases had had previous su- 
pravaginal hysterectomy. Of these, 29.6 per cent 
probably had cancer at the time hysterectomy 
was performed. Careful biopsy at that time 
might have revealed the presence of the disease 
and led to earlier treatment of the carcinoma. 

7. Routine microscopic examination of curet- 
tings and trachelorrhaphy specimens at this hos- 
pital has led to the detection of 16 early cases of 
carcinoma of the cervix, grossly unsuspected. 

8. Approximately 1,700 cervices were cauter- 
ized in this hospital, between 1914 and January, 
1929. No one of these patients is known to have 
developed cervical carcinoma. Deep radial cau- 
terization with the actual cautery is practiced and 
is fairly sure prophylaxis against malignancy. 

g. A history of cauterization of the cervix was 
given by only one patient in this series. This 
was done only 5 months before the malignancy 
was discovered, and carcinoma was probably 
present at that time. 

10. The incidence of squamous carcinoma ex- 
ceeded that of adenocarcinoma by a ratio of 
7.5 to t. 

11. Pyometra was encountered as a complica- 
tion in 19 cases. In only 2 of these, however, 
was the pyometra secondary to radium therapy 
with subsequent stenosis of the cervix. This is 
an incidence of only 0.69 per cent in cases treated 
by radium. 

12. The operative mortality for complete hys- 
terectomy was 11.2 per cent. Calculating for the 
years 1902 to 1930, the operative mortality was 
6.5 per cent. No operative deaths occurred fol- 
lowing radium application, although usually done 
under ether anesthesia. 

13. The results of the various types of treat- 
ment have been presented, correlating the stage 
of the disease and the postoperative survival. 

14. Contrary to the usual expectation, the re- 
sults from complete hysterectomy are rather bet- 
ter than those from radiation, in this series. 

15. Late recurrences, as encountered in these 
patients, seem more prone to occur after hysterec- 
tomy than following radium therapy. 

The writers wish to thank Dr. W. P. Graves and Dr. 
F. A. Pemberton for their interest and co-operation in the 


study of their private cases and Dr. O. Watkins for making 
drawings of the radium applicators. 
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PYELOGRAPHY WITH ABRODIL 


PRIVATDOZENT Dr. H. BRONNER, Anp Dr. J. SCHUELLER, CoLocne, GERMANY 


From the University Surgical Clinic, Buergershospital, Cologne 


HE idea of introducing a shadow-producing 

substance into the blood stream so that 

roentgenograms can be taken of the pelvis of 
the kidney and of the ureters is an old one; it is 
true, however, that the early attempts to do this 
secured satisfactory pictures in only a very 
limited number of cases. This procedure was 
studied in America by Osborn, Sutherland, Rown- 
tree and Scholl among others, and in Germany by 
von Lichtenberg and Rosenstein and Volkmann. 
Some of these men were successful occasionally in 
producing useful pictures. On the whole, how- 
ever, it cannot be said that any of the methods 
were clinically useful. 

It remained for Roseno to change this state of 
affairs. In his study at the Frangenheim Clinic 
in Cologne, he made intravenous injections of a 
compound of sodium iodide and urea (pyelog- 
nost), and was the first to succeed in obtaining 
consistently good pictures. Roseno’s method 
had a disadvantage, however, in that the sub- 
stance he used was not as neutral as is desirable 
to insure a harmless clinical method of examina- 
tion. 

Soon after Roseno’s work Swick and von 
Lichtenberg introduced uroselectan in the clinic. 
This product makes possible the production of 
good photographs without producing serious by- 
effects. 

We wish to report here on a further prepara- 
tion, called abrodil, for the intravenous demonstra- 
tion of the ureters. After extensive preliminary 
pharmacological tests,' a short report of which will 
be found below, we began the use of abrodil in 
the Frangenheim Clinic and so far in a series of 
100 cases we have found the product to be most 
reliable. 


EXPERIMENTAL CONSIDERATIONS 


Abrodil is a white crystalline powder and is the 
sodium salt of iodo-methane-sulphonic acid 
(ICH.SO;Na). Its molecular weight is 244 and 
it contains 52 per cent of iodine. This iodine is 
very firmly organically bound. Abrodil is soluble 
to the amount of 70 per cent in water at room 
temperature with a neutral reaction. The solu- 
tion can be sterilized and kept without danger of 
decomposing. 


'Bronner, Hecht, Schueller. Excretion-pyelography with abrodil. 


Fortschr. a.d. Geb. Roentgenstrahl., 1930, Aug. 





A 4 per cent solution of abrodil is isotonic with 
the blood (A =o.58 degrees) and there is no hemo- 
lysis of the erythrocytes suspended in it. 

Mice tolerate up to 6 grams (go grains) of 
abrodil per kilogram (21/; pounds) in a 30 per cent 
solution and above 7.5 grams (125 grains) per 
kilogram in a 15 per cent solution, while 1.8 
grams (27 grains) of common salt per kilogram 
in a 7.2 per cent solution are generally lethal, 
and sodium iodide to the extent of 1 gram (15 
grains) per kilogram in a 20 per cent solution 
leads to death in a number of cases. 

In 10 rabbits, 1 gram (15 grains) abrodil per 
kilogram proved quite harmless and 2 grams 
(30 grains) per kilogram in a to to 4o per cent 
solution were tolerated without symptoms. It 
was not until the higher doses were given that 
distinct effects were produced probably through 
osmosis. Thus one rabbit given an injection 
which took 2 minutes, of 2.4 grams (36 grains) 
per kilogram in a 1o per cent solution, died of 
acute pulmonary oedema, while another animal 
which received 6 hourly doses of 1 gram (15 
grains) each per kilogram, i.e., a total of 6 grams 
(go grains) per kilogram given intravenously, 
showed no symptoms whatever of poisoning 
during 7 days’ observation. 

In the case of dogs, 2 grams (30 grains) per 
kilogram in a 20 per cent solution intravenously 
were always quite harmless. 

The fact that following even the largest doses 
the urine of rabbits, cats, and dogs is always free 
from inorganic iodine proves that abrodil is 
excreted by the kidneys without the splitting off 
of inorganic iodine. 

The rate of excretion is very high. In the case 
of a dog weighing 15 kilograms (33 pounds) 
which received 10 grams (2% drachms) of 
abrodil intravenously and the excretion of which 
by the urine was quantitatively measured, it was 
shown that after 1 hour, 47 per cent; after 3 
hours, 76 per cent; after g hours, 89 per cent; 
and after 24 hours, 93 per cent of the total amount 
injected was excreted. The urine on the 2 subse- 
quent days contained only o.2 per cent of the tota! 
quantity. Taking into consideration, then, th 
unavoidable losses in such experiments, it may 
be assumed that practically all of the substance is 
excreted in 12 to 24 hours and that the preponder 
ating share has left the body in 3 hours. 
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Fig. 2. Excretion of iodine after intravenous injection of 20 grams of abrodil. 
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Fig. 3. Excretion of iodine after intravenous injection of 6 grams of abrodil. The 
upper curve shows the percentage of abrodil-iodine in the urine. The middle curve 
shows the specific gravity. The lower curve indicates the total abrodil elimination 


(grams iodine). 
of urine output in 10 minute intervals. 


Since the excretion of such large amounts of a 
substance foreign to the body imposes a heavy 
load on the kidneys, these organs were carefully 
tested and examined. The urine never contained 
any pathological constituents and the histological 
examination by Professor Domagk, of Elberfeld, 
showed that after very heavy doses, which never 
come in question for human beings, there were 
only very trifling, transient tubular changes 
such as swelling and fatty degeneration while in 
the glomeruli no changes whatever were observed. 


CLINICAL APPLICATION OF ABRODIL 


From these preliminary pharmacological tests, 
which show the harmlessness of abrodil as well 
as its efficient diuretic action, it seemed quite 
probable that abrodil would be well tolerated by 
human beings. Doses of 40 grams (about 1% 
ounces) were used at first, but we reduced these 
later to 20 grams (34 ounce). With these small 
doses of about 20 grams (34 ounce) which at the 
moment we consider the standard dose for men, 
we have observed no secondary effects. A slight 





The shaded area at bottom of chart indicates the cubic centimeters 


rush of blood to the head, a feeling of heat, slight 
nausea, and especially a strong feeling of thirst 
were symptoms which we noticed only now and 
then with the larger doses of 40 grams (114 
ounces); but all these by-effects have disappeared 
since we have been using doses of 20 grams (34 
ounce). The 20 grams of abrodil we inject in a 
20 to 30 per cent solution into the median 
cephalic vein. Twenty grams of abrodil are dis- 
solved in 70 to 100 of distilled water, the solution 
being filtered and sterilized. That the abrodil in 
this concentration causes practically no local re- 
action is shown by the fact that slight paravenous 
effusions cause no trouble with the exception of a 
brief burning pain. In only one instance in the 
100 cases was the wall of the vein injured and 
in this patient a slight thrombophlebitis of the 
outflow vein was produced. We were naturally 
tempted to raise the strength of the abrodil solu- 
tion so as to lessen the quantity of fluid to be in- 
jected, but we did not do so, since solutions o/ 
40 to 50 per cent would be certain to cause more 
frequent osmotic thrombophlebitis. In proof o/ 
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‘ig. 4. Normal. Nineteen minutes after injection of 20 
grams of abrodil. 


this is the fact that, for example, we have suc- 
ceeded in obliterating varicose veins with a 50 to 
60 per cent solution of abrodil. In order to re- 
duce the difficulty of injecting large amounts of 
fluid, it is advisable either to use a burette or an 
injection syringe provided with a piece of rubber 
tubing inserted between the needle and the 
syringe. The injection should then take 2 to 3 
minutes, the solution being warmed to body heat. 
All our patients, with the exception of one 
wretched looking very uroseptic man who com- 
plained of headache and nausea for several hours 
after he had had 30 grams (1 ounce), were able to 
walk out of the X-ray room feeling very well. 
Excretion-pyelography with abrodil is thus a 
method which can be carried out on ambulatory 
patients. It appears to be contra-indicated only 
in those patients suffering from the severest form 
of kidney insufficiency, in which the heavy 
burden imposed on the kidneys even by common 
salt cannot be looked upon as a harmless pro- 
cedure, 

Since inorganic iodine is not split off within the 
body, the use of abrodil, even in the case of 
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Fig. 5. Normal. Roentgenogram taken 14 minutes 
after the intravenous injection of 20 grams of abrodil solu 
tion. 


pregnant women and tuberculous patients is 
well borne. In human subjects solutions of 
abrodil also cause no damage to the kidneys. 
When the kidneys were normal, examination 
for iodine in urine passed after an injection of 
abrodil disclosed that the urine in the bladder 
will have reached a 2 per cent content of iodine in 
from 5 to 25 minutes. The iodine curve remains 
then in most cases more or less above the 2 per 
cent limit. The duration of this excretion of 
iodine over the 2 per cent depends on the quantity 
of substance injected. The larger the dose the 
longer the kidneys continue to excrete a urine 
with this high percentage of iodine (Figs. 1 and 
2). On the other hand a larger dose does not 
result in raising the height of the iodine curve 
to any extent. It makes little difference whether 
10, 20, or 4o grams (1%, 34, or 1% ounces) be 
injected, for the content of iodine in the urine, in 
spite of this, does not rise above 2 to 3 per cent. 
The highest content of iodine, which we have so 
far ascertained, was 3.25 per cent, a figure which 
appears to represent about the greatest capacity 
of a healthy kidney. As long as the kidneys 





Ten minutes 


Left ureteral stone (see arrow). 
after intravenous injection of 28 grams of abrodil. The 
calculus has caused obstruction of the upper ureter. The 
right side is normal. 


Fig. 6. 


excrete a urine having an iodine content of over 
2 per cent, a good pyelographic picture may be 
expected. 

To obtain a good pyelographic picture the 
diuresis (see the chart recording the amount of 
urine excreted), is important. The chart shows us 
that immediately after the injection of abrodil 
diuresis is increased but becomes less again after 
about 1% tor hour. From this it is plain that it 
is only during the first hour that the ureters are 
flushed by a large amount of this strongly iodized 
urine. At later periods, it is true that the per- 
centage of iodine excreted may still be high, but 
the diuresis has already fallen off. It will, how- 
ever, be easily understood that the best pyelo- 
graphic pictures will be obtained at the period at 
which the percentage of excretion of iodine is 
high and diuresis is great. From the very first it 
has been our endeavor to reduce the amount of 
abrodil to the smallest possible limit, to keep 
down the cost of examination as far as we could 
on the one hand and to render it as harmless as 
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Destruction of right kidney and ureter by tuber- 
Tuberculosis of bladder with vesico-ureteral reflux 


Fig. 7. 
culosis. 
on the left. Twenty minutes after intravenous injection of 
25 grams of abrodil. 


possible for the patient on the other. There was, 
however, a limit to our endeavors inasmuch as 
doses under 10 grams (2!4 drachms) caused such 
slight diuresis (Fig. 3), that the quality of the 
picture was affected. Thus with a dose of 6 grams 
(11% drachms) the amount of urine excreted in the 
first half hour was 26 cubic centimeters and ir 
the second half hour 24 cubic centimeters, whil 
the corresponding figures after 20 grams wer 
respectively 100 and 50 cubic centimeters an: 
with 40 grams 200 and go cubic centimeters 
It appears, therefore, that doses of less than 1 
grams (214 drachms) are not worth recommend 
ing, entirely apart from the fact that with thes 
small doses, as already mentioned, the perio 
during which excretion of iodine of over 2 p 
cent takes place, is greatly shortened (e. g. 
grams, to 15 minutes; 20 grams, to 1 hour, a! 
40 grams to from 2!% to 4 hours). 
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Fig. 8. Pregnancy in ninth month. Twenty-four min- 
utes after intravenous injection of 25 grams of abrodil. 
Breech presentation. Marked enlargement of the kidney 
pelvis and ureter. 


In our opinion the correct average is a dose of 
about 20 grams, because 40 grams places an un- 
necessary burden on the kidneys. 

For further information as to the curve of 
excretion of iodine after single doses, we may 
refer the reader to our article in the August, 1930, 
issue of the Fortschritte auf dem Gebiete der 
Roentgenstrahlen. 

Since abrodil has a 52 per cent iodine content, 
it is quite easy, merely by multiplying by 1.92, 
to find out the amount of substance excreted at 
any time. In this way it can be demonstrated 
that excretion is greatest during the first hour, 
and amounts to 25 to 4o per cent of the substance 
injected. The excretion curve of the substance 
then rises sharply and reaches 70 to 80 per cent 
between the fourth and fifth hours. The curve 
flattens out and after 24 hours about go per cent 
of the substance can be demonstrated in the urine. 

From what has already been stated, the prob- 
lem as to the most favorable moment for taking 


EXCRETION PYELOGRAPHY WITH ABRODIL 





259 





Fig. 9. X-ray picture of pelvis of kidney with ureteral 
catheter in position. In the right ureter a 20 per cent 
solution of abrodil was injected and in the left a 30 per 
cent solution. 


an X-ray photograph answers itself. Since 
maximum excretion occurs during the first hour, 
and moreover since during this period the highest 
iodine content of the urine and maximum 
diuresis coincide, the possibility of obtaining the 
best X-ray picture falls within this period. Since 
between 5 and 25 minutes after administration, 
diuresis is very marked and at the same time the 
iodine content has reached its highest point, a 
very good X-ray picture may be expected quite 
early, and practice has confirmed this view. In 
as short a period as 5 minutes after injection we 
have obtained excellent pictures of the whole 
pelvis of the kidney and ureters. Very often an 
X-ray picture taken between 15 and 20 minutes 
after injection was the best of the whole series. 
With doses of about 20 grams we have obtained 
good pyelograms up to the end of the second 
hour. With larger doses up to 40 grams which 
were given only at the commencement, a good 
picture could be obtained even in the third and 








Pyelogram for 
Forty minutes after injection of 20 grams 


Fig. ro. Same patient as in Figure 9. 


comparison. 
of abrodil. 


fourth hour after the injection, a period corre- 
sponding to that at which with a dose of 20 grams 
the picture became very shadowy or had dis- 
appeared altogether. All this discussion natur- 
ally refers only to persons with healthy kidneys 
or patients whose kidneys have a good capacity 
for excreting salts. In kidneys functionally very 
defective the result is different, for in these the 
commencement of the excretion is delayed and 
the period of total excretion is long drawn out. 
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The maximum excretion may then be much 
later, and it is frequently not until the fifth to 
the tenth hour that a useful pyelogram can be 
obtained. 

It was suggested that the use of the quantita- 
tive excretion of abrodil might be used as a test 
of the functional capacity of the kidneys. The 
quantitative determination, however, takes up 
considerable time and the results obtained, as far 
as our experience shows, are not more conclusive 
than other and more easily carried out kidney 
function tests. We, therefore, share Lichtwitz’s 
view that from such excretion charts “nothing 
more or less can be deducted than facts concern- 
ing the conditions of excretion of the test sub- 
stance.” 

Finally we wish to add some remarks on the use 
of solutions of abrodil for pyelography with the 
ureteral catheter. We know that the question 
of opaque X-ray substances for instrumental 
pyelography has not yet been ideally solved. 
It is true that solutions of bromide have long 
been used for this purpose, but the solutions of 
sodium iodide used in their place have left much 
to be desired. The solutions of abrodil possess all 
the advantages of solutions of sodium iodide, 
but have certain advantages over the latter inas- 
much as they cause the very minimum of local 
irritation, practically no more than an equimo- 
iecular saline solution. Since iodine is not split 
off from abrodil, the solutions of it are free from 
the danger of iodism. Fresh solutions of abrodil 
are further compatible with solutions of mercury 
oxycyanate as well as a 1 per cent solution of 
silver nitrate, so that the employment of solutions 
of the former does not exclude the simultaneous 
use of the latter important urological antiseptics 
We recommend a 15 to 20 per cent sterile solution 
of abrodil as sufficient for all purposes. It is 
only rarely necessary, especially in the case of 
corpulent persons, to increase the strength of the 
solution up to 30 per cent. None of these solu 
tions, as far as our experience goes, cause an) 
kind of subjective trouble. 
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THE 


BEST FUNCTIONAL POSITION FOR AN ANKYLOSED HIP 


A PRELIMINARY REPORT! 
ALFRED O, ADAMS, M.D., SPOKANE, WASHINGTON 


CAREFUL study of all cases of unilateral 
ankylosis of the hip that have been treated 
in the Shriners’ Hospital for Crippled Chil- 

dren, has led to the conclusion that the best func- 
tional position for an ankylosed hip in a child is 
one of 20 to 25 degrees flexion, less than 18 degrees 
abduction, and slight external rotation of the 
extremity. 

In a discussion of the operative procedures for 
stabilizing the hip, the question of position is 
usually dismissed with the statement that the 
extremity should be placed in a position of flexion 
and abduction; the degree of abduction being 
governed by the amount of shortening. Little 
emphasis is placed upon the exact degree of flexion 
and abduction that should be present. In cases | 
have had an opportunity to observe, there is a 
definite position for each individual which would 
give the best functional result and a few degrees 
variation in any direction may be of extreme im- 
portance. 

It is the object of this paper to present a simple 
method whereby the operator may, before opera- 
tion, determine the best position for the individual 
case under consideration. The subject is best de- 
scribed by separating it into the natural sub- 
divisions of flexion, abduction, rotation, and ap- 
parent shortening. 


FLEXION 


The above statement that 20 to 25 degrees 
flexion offers the best functional result will prob- 
ably meet with some disapproval, since it is less 
than the figures usually given. The cases that I 
have observed were all children under 17 years of 
age, who were leading an active life and were 
spending the usual amount of time in school. 
Those with 20 to 25 degrees flexion, provided the 
angle of abduction was correct, were able to walk 
with very little limp and could assume a very 
satisfactory sitting position (Fig. 6). There was 
not a single patient who complained of pain in the 
back after sitting. Most of these children could 
climb stairs in the normal manner, by giving a 
little jump when stepping up with the foot on the 
involved side. The only handicap that was gen- 
erally experienced, was an inability to lace the 
shoe. 


1From Shriners’ Hospital for Crippled Children and Department of Surgery, Washington University Medical School, St. Louis, Missouri. 


In those patients in which the degree of flexion 
was more than 25 degrees, a limp and lordosis 
became noticeable and in some there was a com- 
plaint of pain in the lumbar spine after walking. 

In 1888 Kingsley described a method for deter- 
mining the degree of flexion deformity of a hip 
which I have found to be more accurate and con- 
venient than the use of a goniometer. He located 
a point on the lateral side of the extremity which 
was 24 inches from the trochanter (line .1 B, Fig. 
1) and with the lumbar spine flat and the knee 
extended, he measured the distance of this point 
from the table (line BC). By referring to Table I, 
one readily finds the angle of flexion that corre- 
sponds to this measurement. A few of these meas- 
urements can be easily memorized so that it is 
not always necessary to have the table available. 

ABDUCTION 

The fact that abduction of a hip will decrease 
the apparent shortening of the lower extremity 
and that adduction. will increase the apparent 
shortening is well understood. It is therefore 
evident that the degree of abduction must be gov- 
erned solely by the amount of real shortening 
present. 

The patients I have observed who have had the 
proper amount of flexion and an abduction of 18 
degrees or less, walk with a very satisfactory gait 
when provided with a lift under the extremity 
that is one-half inch less than the apparent short- 
ening present. In cases with the angle of abduc- 
tion more than 18 degrees the compensatory 
scoliosis becomes very noticeable and the patient 
walks with the feet wide apart. 

In 1888 Lovett published a method by which 
the degree of abduction or adduction of a hip 
could be determined if the difference between the 
real and apparent shortening and the width of 
the pelvis were known. I have found this method 
exceedingly useful and while the results check 
very closely with measurements taken with a 
goniometer, upon repeated examination they are 
more constant. When Lovett’s table (Table II) 
is to be consulted, the measurements should be 
taken when the patient is lying on his back, with 
the head, chest, umbilicus, and feet in alignment 
and with the feet not more than 2 inches apart. 











A 
Fig. 1. Author’s modification of Kingsley’s method of 
measuring a patient in order to determine the degree of 
flexion of an ankylosed hip. 


If the feet are separated the apparent shortening 
is altered. 

I have elected to measure from the umbilicus 
and anterior superior spine to the sole of the foot 
rather than to the internal malleolus. This point 
is selected on account of the marked difference in 
measurements from the internal malleolus to the 
sole of the foot on the two sides in cases in which 
there is considerable atrophy of the involved ex- 
tremity. When the apparent shortening exceeds 
the real shortening, the extremity is adducted and 
if the real shortening exceeds the apparent short- 
ening it is abducted. 

Lovett’s method for determining abduction or 
adduction cannot be used with the same accuracy 
in cases in which there is a marked knock-knee 
associated with an adducted hip. This condition 
is frequently seen, for in cases in which the hip is 
markedly adducted, a knock-knee is often a com- 
pensatory development. This deformity permits 
a lowering of the anterior superior spine which in 
turn results in a decrease in the apparent short- 
ening. Therefore, the degree of adduction as 
determined by this table is less than that which 
actually exists. 

{ have attempted to measure accurately the 
angle of abduction or adduction of a hip on X-ray 
plates (Fig. 8), by drawing one line across the 
plate passing through the lowest points of the 
sacro-iliac joints and a second line superimposed 
on the femur and measuring the angle at which 
these lines cross with a protractor. The results 
obtained in this manner correspond very closely 
with those obtained by Lovett’s method provided 
considerable care is taken at the time these plates 
are taken. The patient must be placed on the 
X-ray table with the pelvis level in both planes. 
Tiis may be accomplished by elevating the ex- 
tremity of the involved side to compensate for the 
amount of flexion present. The X-ray tube must 
be focused over the involved hip. If these pre- 
cautions are not carried out, the angle of flexion 
that is present will result in an X-ray in which the 
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TABLE I.— FOR ESTIMATING THE DEGREE OF 











FLEXION 

De- De- De- De- 

grees grees grees grees 
0.5 inches I 6.5 inches 16 |12.5inches 31 {18.5 inches 50 
1.0 inches 2 7-oinches 17 |13.0inches 33 |19.0inches 52 
r.5inches 3 7-5inches 19 |13.5inches 34 |19.5inches 54 
2.0 inches | 8.oinches 20 |14.0inches 36 |20.0inches 56 
2.5 inches 6 8.5 inches 21 |14.5 inches 37 |20.5 inches 58 


3.0 inches 7 | g.oinches 22 |15.01nches 39 |21.01nches 60 
3.5 inches 9 | 9-5inches 24 |15.5 inches 40 |21.5inches 63 
4.0inches 10 |10.0oinches 25 |16.0inches 42 |22.0inches 67 
4.5inches 11 |10.5inches 27 |16.5 inches 43 |22.5 inches 70 
5.0inches 12 |11r.0inches 28 |17.0inches 45 |23.0inches 75 
5.5 inches 14 |11.5 inches 29 |17.5 inches 47 |23.5 inches 80 
6.oinches 15 |12.0inches 30 |18.0oinches 48 |24.0inches 90 











amount of abduction will appear as increased. 
The X-ray, however, offers a valuable method for 
checking the other measurements. 


ROTATION 


The question of rotation offers little difficulty. 
It will suffice to say that the best position is one 
of slight external rotation. Internal rotation 
should be avoided. 


APPARENT SHORTENING 


Referring again to Lovett’s table (Table II) it 
is apparent that in addition to the angle of abduc- 
tion, the width of the pelvis is an important factor 
to consider. For example, 10 degrees abduction, 
when the pelvis measures 8% inches, will com- 
pensate for 114 inches shortening. The same 
degree of abduction, with a pelvis measuring 13 
inches, will compensate for 21% inches; a difference 
of 34 inch. Therefore, as the pelvis increases in 
width the apparent shortening will decrease, pro- 
vided of course, the two extremities show the 
same rate of growth and it is reasonable to assume 
in these cases that, since only the upper femora! 
epiphysis is involved, the rate of growth of the 
two extremities would be practically the same. 
This is a point that deserves consideration, fo: 
cases in which there is an ankylosed hip in such « 
position as to result in some apparent lengthening 
usually present a very awkward gait. 


AUTHOR’S METHOD 


Since Abbott has developed an operation fc 
lengthening the lower extremity, two methods « 
compensating for shortening due to involvemer 
of the hip joint are now available; first, fixation 
the hip in a position of abduction, and, secon 
lengthening of the extremity. Therefore, it no 
becomes essential that the operator be able 
determine with a fair degree of accuracy, befc 
treatment is instituted, which of these methox 
or if a combination of the two, is to be used. 
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Fig. 2. 
severe flexion deformity. 


V.W. D-146. Tuberculosis of the left hip with a 


Fig. 3. Front view of same patient as in Figure 2. The 
anterior superior spines are marked. Note the marked 
adduction of the left hip and shortening of the left leg. 

Figs. 4 and 5. Front and side views of same patient as in 


When Lovett published his table it was with the 
idea of providing a means by which the amount of 
abduction or adduction present could be accu- 
rately and easily determined. By a reverse proc- 
ess we have used his figures to determine the best 
functional position to place a lower extremity 
following operations for stabilization of the hip or 
operations for correcting a pre-existing deformity. 

The first step is to determine the exact amount 
of real shortening, by measuring the two extrem- 
ities from the anterior superior spines to the sole 
of the feet. When taking these measurements, it is 
essential that the two extremities be placed in the 
same position regarding flexion and adduction or 
abduction. Since an extremity will measure 
slightly longer when in a position of adduction 
than when abducted, it is evident that the real 
shortening cannot be found unless the two extrem- 
ities are measured under like conditions. If, for 
example, it has been found that the real shorten- 
ing is 2 inches and it is desired to place the extrem- 
ity in such a position as to result in an apparent 
shortening of 14 inch, the difference of 114 inches 
must be gained by abduction. By referring to 
Lovett’s table (Table II) the angle is found to 
vary with the width of the pelvis. If the distance 
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Figures 2 and 3 after arthrodesis of left hip in a position of 
22 degrees flexion and 17 degrees abduction. There is a '4 
inch lift on the left shoe. 

Fig. 6. The very satisfactory sitting position that a 
patient who has 22 degrees flexion of the hip is able to as 
sume. 


between the anterior superior spines measures 8!4 
inches, it is found that a position of 10 degrees 
abduction would be correct. 

In cases in which the degree of abduction is to 
be from 10 to 18 degrees, an apparent shortening 
of 34 inch should be allowed. Those patients 
(Fig. 4) in whom the maximum amount (18 de- 
grees) of abduction is approached usually walk 
with a better gait if a lift which practically equals 
the amount of apparent shortening, is placed on 
the sole of the shoe. As stated above, the amount 
of lift can be gradually decreased as the pelvis 
increases in width. 

Patients are frequently seen in whom the 
amount of shortening is so great that it cannot 
be corrected by an angle of abduction of less than 
18 degrees. On such occasions we have deducted 
2 inches in addition to the desired amount of 
apparent shortening and resorted to a lengthening 
operation after the hip has been firmly ankylosed 
in such a position as to compensate for the re- 
maining shortening. 

The question naturally arises as to what method 
of postoperative fixation was used. In cases that 
we have treated, as outlined above, the patients 
have been chiefly those in whom there has been 








Fig. 7. X-ray of case shown in Figure 2. Tuberculosis 
of left hip in a position of adduction. 


solid bony ankylosis of the hip following arthritis 
or those who have had tuberculosis of the hip 
which was treated first by obtaining a solid anky- 
losis in wide abduction according to the method 
described by Abbott and Fischer in their article 
entitled “Arthrodesis of the Hip” to be pub- 
lished and then later correcting this deformity 
‘by an osteotomy through the upper end of the 
femur and the gradual bending of the callus about 
14 days after operation. The final position, as 
determined before operation, was obtained with 
the aid of a goniometer and held with a well 
fitting double spica until union was complete. 
The results have been very gratifying and the 
final position obtained has varied only 2 or 3 
degrees from the position as determined before 
operation. 

Sufficient time has not elapsed to draw any con- 
clusions from those cases of tuberculosis that were 
treated by extra-articular arthrodesis and placed 
in the correct position at the time of operation. 
Since there is a tendency for these cases to shift 
into adduction and flexion, it may be desirable 
slightly to overcorrect them at the time of opera- 
tion. In any event, it is desirable that the opera- 
tor have in mind, before operation, the position 
which would offer the best functional result. 

The following single report is sufficient to serve 
as an example. Al] X-ray pictures and photo- 
graphs accompanying this article were taken from 
this case, which was selected because a position 
of 17 degrees abduction was obtained; 18 degrees 
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Fig. 8. X-ray of case shown in Figure 7 after arthrodesis 
of left hip and bending osteotomy of the femur. Plate 
shows the extremity in a position of 17 degrees’ abduction 
which corresponds with the physical finding. 


being considered as the maximum that is com- 
patible with a satisfactory gait. 


V.W. D-146, boy, aged 12 years. Patient was admitted 
to the Shriners’ Hospital for Crippled Children, September 
6, 1927, because of a marked flexion and adduction de- 
formity of the left hip associated with shortening of the left 
lower extremity. The onset of his illness was at 41% years 
of age, when a limp was noticed. About a year later he 
began to have an elevation of temperature and complained 
of pain referred to the left hip. In a short time he was un- 
able to walk. A large abscess developed and was drained. 
A discharging sinus remained for several months. Treat 
ment has consisted of the application of a plaster cast, 
which was worn about 6 months, followed by a brace. 

Examination disclosed an undernourished boy who 
walked on the toes of the left foot and who had a marked 
lordosis of the lumbar spine (Fig. 2). There was apparent 
shortening of the left leg of about 4 inches (Figs. 2 and 3 
The left hip was flexed and adducted and there was passiv: 
motion of a few degrees. X-rays (Fig. 7) showed tha 
there had been a destructive process involving the left hij 
and that there was almost a complete absence of the hea 
and neck of the femur. The left hip was in a position « 
adduction. 

Clinical and X-ray diagnosis: tuberculosis of the left hi 

First operation. September 12, 1927, a Steinmann p 
was drilled through the lower end of the left femur and t! 
flexors of the hip that have their origin from the anteri 
superior spine were divided subcutaneously. Heavy tra 
tion was applied to the Steinmann pin for a period of 
weeks. Starting in the line of deformity, the position 
the hip was gradually changed until a position of 5 degr: 
abduction and 35 degrees flexion was obtained. 

Second operation. November 28, 1927, the left hip \ 
exposed through the usual Smith-Peterson incision. \ 
small spicule of bone representing the neck of the fen 
was removed, the acetabulum was cleaned out and | ¢ 
upper end of the femur roughened. By placing the extr 
ity in wide abduction and slight hyperextension the up. “rT 
end of the femur could be placed in the acetabulum, ther: »y 
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TABLE II.—FOR ESTIMATING THE DEGREE OF LATERAL DISTORTION 










































































Difference Distance between Anterior-Superior Spines in Inches 
in inches 
between ] ] ] l ] 
real and | | | | | } | 
apparent 3 3M 4 4% 5 5% | 6 6M 7 7% | 8 | 8% | o | 9% | 10 II ya fag 
shortening | | | | | 
| | | — 
% 5° 4° 4 a - 2° 2° 2° 2° 2° 2° | 2° | 2° a) 6? | 2x | 2° 
% 10 8 7 6 S| 3s 4 4 4 4 4 | 4 4 e113 3 3 2 
4 14 12 II 10 o | 8 7 7 6 6 5 5 is 4 74 4 x 3 
I 19 17 14 13 II 10 9 9 8 7 7 7 | 6 6 6 5 e , a 
1% 25 21 18 16 14 13 12 II 10 9 ra) 8 18 7 7 7 6 | 6 
1% 30 25 22 19 17 15 14 13 12 12 II 10 10 9 9 8 7 | 7 
1% 36 30 26 23 20 18 17 15 14 13 13 12 II 10 10 9 8 | 8 
2 42 35 30 26 23 21 19 18 16 15 14 14 13 12 | 12 10 10 | 9 
2% 4° 34 30 26 2 21 20 19 17 16 15 14 14 13 12 nz | 310 
2” 39 34 29 2 24 22 21 19 18 | 17 10 | ms | 74 7 23 12 II 
2% 38 32 29 27 25 23 21 20 | I9 18 a7 | Ge 1 B4 13 12 
3 2 35 32 29 27 25 23 22 | 21 16.-| 38 | x8 10 14 i3 
3% 39 30 32 30 2 20 25 22 21 20 | 19 17 15 14 
3¢ 40 35 33 30 28 20 24 23 22 | 2 19 17 16 
3% 38 35 32 30 28 26 25 23 | 22 20 18 17 
4 42 38 35 32 30 28 20 25 23 21 19 18 














bringing fresh bone surfaces in direct contact and under 
slight pressure. The wound was closed and a double plaster 
spica was applied to hold the left leg in the position just 
described. Plaster fixation was maintained until the next 
operation. 

Third operation. April 2, 1928, through a short incision 
over the lateral side of the upper end of the left femur, the 
femur was exposed and divided subperiosteally by a trans- 
verse osteotomy, at a point about 2 inches from the ilium. 
After the wound was closed, patient was placed in the 
bivalved plaster spica that had been worn before operation. 

On the eighteenth postoperative day, this plaster was 
removed and both lower extremities were placed in trac- 
tion. The position of the left leg was gradually changed in 
order to correct the extreme degree of abduction. 

During this process of bending, the right hip was placed 
in the same position as the left and the following measure- 
ments were recorded: width of pelvis between anterior 
superior spines, 8!4 inches; anterior superior spine to sole 
of foot, left 3114 inches, right 3414 inches. As there was a 
real shortening of 3 inches, it was decided to compensate 
for 24 inches by abducting the hip so that there would be 
a remaining apparent shortening of 3; inch. By referring 
to Lovett’s table it was found that the degree of abduction 
desired would be 15 degrees. When this amount of abduc- 
tion and 25 degrees flexion with slight external rotation was 
obtained, fixation was maintained by a double spica until 
union was complete. 




















February 6, 1929. This patient returned to the clinic 
walking with only a sli ght limp and was able to assume a 
good sitting position ( Figs. 4, 5, 6, and 8). There was no 
pain or discomfort in th e back. The measurements were as 
follows: width of pelvis 814 inches; anterior superior spine 
to sole of foot, right, 36 1%, left 3314 inches; umbilicus to 
sole of foot, right 38, left 3714 inches. When the lumbar 
spine was flat a point on the leg 24 inches from the tro- 
chanter was 9 inches from the table. These measurements 
show a real shortening of 3 inches and an apparent short- 
ening of 1% inch. According to the Lovett and Kingsley 
tables, the hip was in a position of 17 degrees abduction 
and 22 degrees flexion, which was practically the position 
that had previously been determined as ideal f or this case. 
The functional result was excellent. 
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FASHIONS IN SURGERY 
{The Journal has been permitted to use in these columns 
the following paragraphs with which Dr. Cushing prefaced 
his Arthur Dean Bevin Lecture published elsewhere in 
this number. Eds.] 

T the meeting of the Association of 
Pathologists and Bacteriologists held 
in Cleveland in the Christmas recess 

of 1901, Dr. G. W. Crile and I fell into an 
ardent discussion one evening over the re- 
cording of blood-pressure observations by 
means of a home-made apparatus which I 
had shortly before seen put to use in Riva 
Rocci’s clinic at the Ospidale de S. Matteo in 
Pavia. We happened to be in ear-shot of Pro- 
fessor W. T. Councilman who exclaimed: “Is 
this what you young men call surgery nowa- 
days?” And on our admission that it had 
seemingly little to do with pathological anat- 
omy at least, he went on to say that he had 
just been made President of the newly reor- 
ganized Boston Medical Society, and would 


we come and ventilate ourselves on the matter 
at some scheduled meeting? 

To this we consented and a year later, on 
January 19, 1903, to be precise, Dr. Crile 
dealt with changes in blood pressure during 
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experimental procedures while I ventured to 
advocate the routine plotting of the pressures 
during the course of operations in the clinic. 
It went off better than we could have expected 
and as an outcome of the meeting a local com- 
mittee of surgeons was appointed to look into 
our proposals and submit them to trial. Their 
comprehensive Report' published after a year’s 
interval ended somewhat dubiously with this 
sentence: ‘‘The adoption of blood-pressure 
observations in surgical operations does not 
at present appear to be necessary as a routine 
measure.” 

Aware that the introduction of instruments 
of precision into the clinic had always met 
with temporary opposition, this mild rebuff 
was not entirely unexpected, and I find writ- 
ten at the end of the Report, a copy of which 
I still preserve, these lines from O. W. Holmes’ 
“Song of the Stethoscope”’: 

“Now such as hate newfangled toys 
Began to look extremely glum; 

They said that ratiles were made for boys, 

And vowed that his buzzing was all a hum.” 

This story has been told for the reason that 
it sets an approximate date when surgeons 
not only in this country but in other parts of 
the world had begun to show an awakening 
of interest in pathological physiology. From 
being primarily descriptive anatomists, sur 
geons with investigative tendencies during th: 
generation, let us say, of Sir James Paget, ha! 
been drawn away from the dissecting room 
under the attraction of what was called su: 
gical pathology. This activity in the next 
generation, under the stimulus of Lister, was 
superseded by the overwhelming interest 1) 


1 Bulletin No. 2, Division of Surgery of the Medical School of Harv 
University, Report of Research Work, 1903-1904, pp. I-41. 
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the bacteriology of wound infections, the 
proper study of which necessitated some 
knowledge of the experimental method. Safe- 
guarded by the newly perfected operative 
technique, surgeons toward the end of the 
century found themselves, under the tacit 
leadership of Billroth, suddenly transformed 
into “internists,” and the disorders of the ali- 
mentary canal became the particular object 
of attention. Though isolated individuals like 
Hunter had done so long before, surgeons as 
a class for the first time had begun to think 
in terms of function rather than of morphol- 
ogy, a striking contemporary example of this 
being furnished by the contributions to our 
knowledge of the disorders of the thyroid 
gland by Kocher and Horsley and Halsted. 

Thus, broadly speaking, each generation 
has its investigative fashions which run more 
or less in the grooves of least resistance or 
greater promise. And just now it seems not 
improbable that the next twenty years will 
see a further concentration on the nutritional 
and endocrinological maladies which will ne- 
cessitate a greater attention to biophysics and 
chemistry. 

There have been of course discernible in- 
fluences other than new knowledge that have 
had something to do with these changes of 
fashion. One thing that undoubtedly played 
a part in the withdrawal both by physicians 
and surgeons from active participation in 
pathology was the fact that at the opening of 
the present century this subject had become 
in our several schools and hospitals a highly 
specialized one covered by full-time and thor- 
oughly trained appointees. In consequence, the 
clinician was no longer obliged and seldom en- 
couraged to make his own autopsies, or even to 
study his surgical specimens upon which, in- 
deed, the introduction of new and unfamiliar 
methods served to render him no longer capa- 
ble of passing independent judgment. Be- 
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cause of this, though our opportunities to 
contribute to morbid anatomy are unparal- 
leled, most surgeons have acquired a lament- 
able inferiority complex when brought face 
to face with a pathological problem. 

With this preamble and its reference to the 
regrettable lapse, first of the surgeon’s active 
interest in normal anatomy, and then in its 
turn of his waning flair for morbid anatomy 
and bacteriology, I wish to emphasize the 
opportunities for the advancement of knowl- 
edge that still lie before him in these fields, if 
he will put his mind to it and give the neces- 
sary time. The professional pathologist has 
far more to occupy his attention than he can 
possibly cover and is only too glad to share 
with his colleagues of the bedside and operat- 
ing table the material that principally interests 
them. I speak feelingly in this matter because 
the basis of my address is nothing more than 
an old-time surgico-pathological study. 

It is a study, moreover, which could not 
have been made had it not been for the gen- 
erosity of my pathological confréres in years 
gone by at the Johns Hopkins Hospital and 
more recently at the Brigham Hospital in per- 
mitting me to control the postmortem exami- 
nations on my own patients and in allowing 
me to retain the tissues. Not only has this 
been highly profitable from the standpoint of 
correcting diagnostic and technical errors, but 
as the specimens accumulated, the collection 
has made possible the subsequent group-study 
of problems which otherwise could scarcely 
have been attacked. 
given pathological lesion can be determined 
only by long experience; it does not hang 
solely on the impression gained by a look 
through the microscope. Only when taken in 
conjunction with the character of the opera- 
tion performed and with the survival period 
in a long series of cases does prognosis become 
determined. 


The life history of a 
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Slowly and laboriously the surgical treat- 
ment of brain tumors has begun to emerge 
from the discouragements and uncertainties 
of earlier days. The more dreaded of the im- 
mediate complications following intervention 
that so harrowed our predecessors have been 
largely eliminated by improvements in opera- 
tive technique; more exact methods of locali- 
zation have made exploratory operations far 
less haphazard than they once were; regions 
formerly regarded as hopelessly inaccessible 
are now unhesitatingly laid bare; tumors of 
sorts that a few years ago were thought to be 
inoperable are now attacked with a reasonable 
degree of confidence. What is more, the gen- 
eral practitioner is on the alert for these 
lesions so that they come under observation 
in stages increasingly favorable for treatment; 
and what is no less important, patients no 
longer regard an intracranial operation as one 
to be particularly dreaded. 

All this is in marked contrast to the days 
some of us vividly remember when these oper- 
ations were rarely undertaken except as a last 
resort; when cerebrospinal fistula and fungat- 
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ing wounds were common sequels of interven- 
tion; when such simple procedures as tapping 
of the ventricles were looked upon as hazard- 
ous; when tuberculoma and gumna were sup- 
posed to be the more common types of tumor; 
and when the majority of patients were in the 
stage of approaching blindness, for the oph- 
thalmoscope was not yet part of the practi- 
tioner’s armamentarium. 

When one contrasts those well remembered 
days with the present, the labor surely has 
not been in vain. Could one of the pioneers 
of intracranial surgery of the past generation 
see a meningioma dislodged from beneath the 
optic chiasm in a conscious and co-operative 
patient with immediately demonstrable im- 
provement in vision, or in another, a tumor 
electrically dissected out from the cavity of 
the third ventricle, he would certainly look on 
in amazement. And no less certainly would 
the neurological surgeon of today have reason 
for amazement could he foresee the novel pro- 
cedures which those of the next generation 
will unquestionably come to develop, for we 
are only at the beginning. 
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MASTER SURGEONS OF AMERICA 


RAMON MACIAS 


GREAT genius in the surgical world was Ramon Macias who was born 

A on February 14, 1856, in the small and picturesque town of Villa de los 

Reyes de Salgado, Michoacan. In the same town and in the same house 

one of the most illustrious members of the Mexican clergy was born—Dr. Don 
Clemente Munguia, Archbishop of Michoacan. 

Ramon Macias was the son of poor parents, Sefior don Cayetano Macias and 
Sefiora dofia Teodora Zepeda, who were obliged to change their residence fre- 
quently to secure the necessities of life. The boy Ramon obtained his primary 
education in the schools of Los Reyes and Lerma. He took a course in Latin in 
the Ecclesiastical school of Patzcuaro and then entered the historical college of 
San Nicolas de Hidalgo in Morelia to begin his preparatory and professional 
studies. 

When he was very young he resolved to devote his life to the study of medicine 
because he felt that that was his true vocation. He had to overcome great diffi- 
culties in order to continue his studies in the National School of Medicine. He 
entered the Military Hospital as a candidate and on the completion of his course 
was given the rank of Major as a military physician and surgeon. He served in 
the army of the Occident under General Manuel Gonzalez and was then com- 
missioned to study yellow fever in the states of Tabasco and Yucatan. At this 
time he was a follower of the great surgeon, Dr. Francisco Montes de Oca, whose 
memory is still honored as a surgeon and as organizer of the Medical Military 
Corps. 

As a result of his brilliant work in a competitive examination Macias was made 
an assistant professor of clinical surgery under Dr. Rafael Lavista,a position which 
he held until the death of his chief, whom he succeeded, then becoming professor 
of surgery. Dr. Macias was especially fitted for this position because of his sur- 
gical skill and his extraordinary gift of imparting to his students his knowledge of 
the difficult art of surgery and of teaching them how to interpret the clinical signs 
and symptoms of patients. 

He showed remarkable genius in making diagnoses even in the most difficult 
cases: for instance, before catheterization of the ureters was known and before the 
X-ray was of use in such cases, he diagnosed a ureteral calculus impacted at the 
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mouth of the ureter to the astonishment of the physicians of his time. His diag- 
nosis was confirmed when the patient was operated on in Europe. 

He invented various instruments for operations on the bladder and he was 
among the first to use tincture of iodine as a skin and internal disinfectant in some 
diseases of the circulatory and respiratory systems. 

His method of performing prostatectomy deserves special mention. His 
technique was taught to Professor Albarran, of Paris, by one of Macias’ pupils, 
Dr. Reynaldo Deffis. The name of Dr. Regino Gonzalez also should be credited 
with Dr. Macias in the working out of the technique for the prostate. Together 
they operated on an old prostatic with complete obstruction. They operated 
through a perineal incision and canalizated the bladder. During the operation it 
occurred to them that it might be possible to enucleate the prostate, the cause of 
the obstruction. This they did and the patient was cured, and lived some years 
free of his disease. They repeated the operation on various other patients and 
improved their original technique. At this time Dr. Deffis had planned a trip 
abroad so they took advantage of this opportunity, and had Dr. Deffis explain 
the operation to some of the surgeons of Europe. The operation was received 
with enthusiasm by Albarran and Guyon and thence became used generally 
throughout the world. This operation alone should preserve the name of the 
illustrious surgeon, if there were no other reason for it. 

Dr. Macias was a man of the world with a vast general knowledge, acquired 
on his many voyages to Europe, where he filled the diplomatic post of assistant 
at the Mexican Legation in Paris, and in the United States. He had an affable 
disposition, was an interesting conversationalist, was always ready to do good, 
and was one of the most outstanding figures in scientific and social circles. He 
also was alderman of the Capital and president of the Council of Health. 

As director of the Morelos Hospital for many years he introduced many scien- 
tific improvements and materials into this old hospital, one of the wards of which 
still bears his name as a homage to his memory. While operating on a patient in 
this hospital he acquired an infection of the index finger of the left hand which in 
the course of time brought about an aneurism of the aorta. When he was driving 
home in his carriage one day the aneurism ruptured, causing immediate death. 
The doctor failed to leave the carriage when his home was reached and the driver 
discovered that the doctor was dead. This occurred on September 19, 1916. 

Death thus closed prematurely the life of this master, this man of science, 
this great-hearted man who knew neither hate nor rancor. He was mourned by 
his students, his patients, and his many friends. This life of labor which had 
yielded so many and such excellent fruits was ended without pain or bitterness, 
when perhaps the mind was busy pondering over some new operation, some new 
method of relieving pain. Men like Dr. Macias are an honor to their name, 
to their country, and to humanity. ULisEs VALDES. 
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THE SURGEON’S 


OLD MASTERPIECES 





LIBRARY 


IN SURGERY 


ALFRED BROWN, M.D., F.A.C.S., OMAHA 


THE EBERS PAPYRUS : 


HEN, in the middle of the last century, 

explorations in Egypt began to be carried 

out carefully, two famous documents, the 
Papyrus Smithand the Papyrus Ebers, came to light at 
approximately the same time. When or where the 
latter was found is not definitely known. It was as 
early as 1864 in the possession of Mr. Edwin Smith 
and was purchased by Mr. George Moritz Ebers in 
1872 when he was in Luxor. The document consists 
of a roll a little over sixty-six feet in length and 
twelve inches wide. It is made of sheets of papyrus 
joined together and the pages thus formed are cov- 
ered with hieratic writing varying from twenty to 
twenty-three lines to the page or division. This 
writing is of a later date than the copy of the 
Papyrus Smith, and Ebers judged that the manu- 
script dated back to the period between 1553 and 1550 
s.c. That the manuscript is a copy or rather a col- 
lection of a series of smaller old works is admitted 
by practically all experts in Egyptology so the ex- 
act date of its integral parts is not known. 

Shortly after obtaining the papyrus Mr. Ebers set 
to work to unroll it and get it ready for preservation 
and publication. He was able to do this work so 
rapidly that the copy of the papyrus was soon ready 
to be made and in 1875 the two volumes containing 
the reproductions of the manuscript were published. 
The reproductions are preceded in the first volume 
by an introduction by Ebers and in the second by a 
Latin glossary of the hieratic terms which had been 
transposed into hieroglyphics by Ludwig Stern. In 
the introduction Ebers gives examples of the various 
types of hieratic characters according to their dates 
and in this way establishes the approximate date of 
the papyrus. He also gives a complete summary of 
the contents of the work. No attempt at a full 
translation was made at this time and this publica- 
tion appeared under the title ‘“‘Papyros Ebers, Das 
hermetische Buch ueber die Artzneimittel der alten 
Aegypter in hieratische Schrift. Herausgegeben, mit 
Inhalts Angabe und Einleitung versehen von Georg 
Ebers. Mit hieroglyphisch lateinischem Glossar von 
Ludwig Stern. 2 Bde. Leipzig, 1875 It was not 
until 1890 that the work was translated completely 
and it then appeared, translated into German by H. 
Joachim under the title “ Papyros Ebers. Das alteste 
Buch ueber Heilkunde. Aus dem Aegyptischen zum 
ersten male vollstandig uebersetzt. Berlin, 1890.”’ 


The title is of course faulty as it is not the ‘“‘Oldest 
Book concerning Healing” but the contents of the 
Smith papyrus were known only in part in 1890 and 
the work had never been translated completely, so 
Joachim’s title for his book was justified. 

The Papyrus Ebers appears to be just the reverse 
of the Papyrus Smith. In the latter there is only one 
case in which recourse to magic and the mystic is 
taken as a method of curing disease. All the other 
cases are studied carefully and scientifically with all 
reference to the supernatural left out, which would 
make it appear that the one case slipped in in- 
advertently or was added by a later author. This 
refers, of course, only to the body of the work and 
not to the material on the back of the roll. The 
major part of the Papyrus Ebers, however, appears 
to be a typical recipe book of the magical age of 
medical practice and in all approximately 973 
recipes are given for use in various diseases. These 
constitute practically all the ways in which drugs 
and medicamenés can be used; plasters, poultices, 
cataplasms, clysters, pills, drinks, boli, suppositories, 
and so on. Much is said of the methods of accom- 
panying incantations, etc., with which these are to 
be used. 

Putting all this aside there are parts of the Papy- 
rus Ebers that represent a type of surgery which was 
being used at the time in Egypt which had nothing 
to do with the occult. The description as given re- 
minds one of the style of the Smith papyrus and the 
fact that the papyrus refers to an unknown medical 
work as the ‘Secret Book of the Physician” it may 
possibly be that such was the title of the work of 
which the Smith Papyrus is a partial copy. For 
example ‘If thou findest a pus tumor in any part of 
a person and seeest that the centre of this rises, and 
it is hemmed in having a rounded form, then sayest 
thou ‘it is a pus tumor, which is present in his flesh. 
This will I treat with the knife,’ etc.”” This form of 
placing the subject before the reader occurs many 
times in the truly surgical portion of the Papyrus 
Ebers. Taken in conjunction with the similarity of 
method of treatment of wounds advised in the two 
documents and the admitted fact that the Papyrus 
Ebers is a collection copied from many authors it is 
probable that adding the surgical matter of the 
Ebers document to that of the Smith Papyrus will 
give a fairly good summary of the surgical knowledge 
possessed by the better type of ancient Egyptian 
practitioner. 
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REVIEWS OF 


f Fng striking feature about Radium and Cancer‘ 
by Fitzwilliams is that the author brings forth 
the subject of radium therapy from the standpoint 
of a surgeon. This is indicated in many places; for 
example, it is unnecessary to protect the clavicle in 
surface irradiation of breast cancer; needles are 
inserted into rectal cancer through the rectal 
mucosa; gastrostomy is recommended in cases of 
carcinoma of the cesophagus; and, the fenestration 
operation is recommended in certain cases of car- 
cinoma of the larynx, together with a low tracheot- 
omy. 

The fundamental principle of using small content 
platinum needles, eliminating all beta rays, over a 
5 to 10 day period of exposure is brought into play 
in every possible instance. 

Through the text are found case reports bearing 
upon the subject as it is dealt with in general terms. 
These reports add greatly to the effectiveness of the 
author’s efforts. The illustration of applicators, of 
application, and the color representations of lesions 
showing the results of treatment are well made and 
of great value. One might especially call attention 
to the chapters on breast carcinoma, rectal car- 
cinoma, and uterine lesions. 

The note extending all through the book is that 
of lack of adequate amounts of radium and proper 
form with sufficient elasticity for the best possible 
known technique. In general, one obtains the 
impression that the use of radium in malignancy by 
experienced surgeons is assuming real proportions 
as an aid to other surgical measures and that 
radium therapy is in a process of evolution which 
may change from month to month. In short, the 
author wishes to present his impressions gained thus 
far, simply as a stepping stone to further develop- 
ment of curietherapy as it is referred to. The list 
of references is rather meager and almost exclusively 
European. 

This book should be carefully studied by every 
surgeon dealing with malignancy involving the 
structures which are discussed. A. James Larkin. 


TS new edition of A Texi-Book for Midwives* 
by Fairbairn appears 6 years after the last. It has 
undergone a general revision and some rearrange- 
ment of its matter without adding many pages, 
however. 

The book is well written. It contains all of the 
essentials a midwife should know, and what is better 
still, its directions for the management of com- 

1RapIUM AND CANCER (CURIETHERAPY). By Duncan C. L. Fitz- 
williams, C.M.G., M.D., Ch.M., F.R.C.S. London: H. K. Lewis & Co. 
Ltd.; New York: William Wood & Company, 1930. 

2 A Text-Book ror Mipwives. By John S. Fairbairn, M.A., B.M., 


B.Ch. (Oxon.), F.R.C.P. (Lond.), F.R.C.S. (Eng.). 5th ed. London and 
New York: Humphrey Milford Oxford University Press, 1930. 
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plications are safe. Any midwife who follows these 
instructions will not tamper with a patient so as to 
make it more difficult for the physician to render 
adequate service. 

The reviewer found little to differ with the author. 
It is to be regretted that he did not stress watching 
more closely the baby’s heart in normal labor. 

Under breech delivery great stress is laid on the 
necessity for prompt delivery of the head and also 
on the higher fetal mortality rate yet it states that 
a midwife may deliver these patients without 
medical assistance. The Central Midwives’ Board 
now permits the midwife to attend “uncomplicated 
cases in primipare and multipare alike, and it may 
be fairly stated that the delivery of the aftercoming 
head requires as much judgment and skill as any- 
thing the midwife has to do.” 

In spite of this criticism this is a good book. 

E. L. CoRNELL. 


HE small book* by Sir Robert Jones was origi- 

nally written in 1915 as a war manual and has 
gone through three editions and many reprintings. 
It is a very readable and useful treatise on the more 
common injuries to the various joints and the 
adjacent bones, and contains much information as 
to the diagnosis and prognosis, together with many 
valuable, practical, and simple methods of treat 
ment. The vast experience and unerring surgical 
judgment of the distinguished author are ever) 
where in evidence. E. W. Ryerson. 


WO volumes constitute the latest additions to 

the series entitled Clinical Radiology of t/ 
Digestive Tube,’’* and are published under the dire: 
tion of Pierre Duval, J. Ch. Roux, and Henri 
Béclére. The first volume of the series appeared 2 
years ago and is already out of print. The methods o! 
presentation followed in the first volume are co! 
tinued in the present volumes. The cases have been 
very carefully chosen to illustrate certain points in 
clinical radiology. The text constitutes a running 
commentary of the facts which the authors conside: 
justification of the diagnosis. Roentgenograms 
accompanied by explanatory outline drawings adi 
to the value of the book. None but operative cases 
have been published. This valuable roentgenologici! 
atlas should be helpful to every roentgenologist ani 
to the physician especially interested in gastro 
intestinal disorders. James T. Casi 


3 INJURIES TO JOINTs. 
Ch.M., F.R.C.S., F.A.C.S 
University Press, 1930. 

4 RapIOLoGrE CLINIQUE DU TuBE Dicestir. Published under the 
direction of Pierre Duval, J.-Ch. Roux, Henri Béclére. Ocsop 
Intestin, Foie et Glandes annexes. By J. Gatellier, F. Mouticr, P 
Porcher. Parts land II. Paris: Masson et Cie, 1930. 


By Sir Robert Jones, Bart., K.B.E., (1), 
3d ed. New York and London: Oxtord 
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“Tt is the purpose of every man’s life to do something worthy of the recognition 


and appreciation of his fellow men. . 


.. By their superior intellectual qualities, 


their fidelity to purpose, and above all their indefatigable labor the few become 


leaders.” 
LEST WE FORGET 

OHN BENJAMIN MURPHY, whose 
| memory we are met to honor, has now 
=" been dead for 14 years, and there are 
doubtless many here this evening who never 
saw him (Fig. 1), and who never heard his 
voice, and to whom his magnetic personality 
is only a tradition. Even one of your orators 
had to confess that he only knew Murphy 
through his works, and that must be increas- 
ingly so with the orators of tomorrow. In this 
I count myself fortunate for I had the great 
privilege of knowing Murphy and, as our Lord 
Grey said of your Colonel Roosevelt, “I saw 
enough of him to know that to be with him 
was to be stimulated in the best sense of the 

word for the work of life.” 

It is well that each succeeding generation 
should be familiar with the main facts of Mur- 
phy’s life and work. For all time he will be 
known as a great surgeon and as an outstand- 
ing teacher, but what manner of man was he, 
and how did he attain to the unique position 
he held? 

John Benjamin Murphy came of hardy 
stock, his parents being immigrants from the 
Emerald Isle, who had the outlook and cour- 
age to seek opportunities away from the land 
lor which at that time ‘God had done so 
much and man so little” (T. P. O’Connor). 


J.B. Murphy2 


Of these parents he was born on a farm in 
Appleton, Wisconsin, on December 21, 1857. 
and his early country life and struggles were 
no doubt a splendid preparation for the future. 
As a boy he was industrious, and it is recorded 
that for a time he acted as a pupil teacher to 
further the ends he had in view. It was in 
those years that he learned the habit of sys- 
tematic work, a habit that was to become a 
ruling passion. Even then he must have felt 
the truth of what he said 45 years later in his 
presidential address before the American 
Medical Association—‘‘Competency is at- 
tained and maintained only by zeal, indefati- 
gable labor and continued efforts in self 
education.” 

After graduation from Rush Medical Col- 
lege, in 1879 he won first place as interne, one 
of the most valuable positions a young man 
can hold in Cook County Hospital. Fresh 
from this hospital experience, he joined Dr. 
Edward Lee in general practice which, as 
many of us have found, is by far the best in- 
troduction to the study of afflicted humanity 
—the sick person and the way he reacts to his 
environment, for illness, like alcohol, brings 
the best or the worst out of a man. ‘There is 
no period in the life of a surgeon when this 
knowledge can beso well acquired as in his 


? Presidential address to American Medical Association, June, ror. 


'The John B. Murphy Oration in Surgery, delivered at Clinical Congress of American College of Surgeons, at Philadelphia, October 13-17, 1930. 
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early days. Murphy was always a great 
doctor, and both his work and his writings 
showed the effect that this period of his life 
had stamped on his individuality. No one 
realized better the opportunities and responsi- 
bilities of the family physician, as he showed 
by that masterly presidential address from 
which I have just quoted. 

After some 2 years in practice he took an 
18 months’ tour in Europe, and studied espe- 
cially in Vienna. In that renowned center of 
medical learning he came under the spell of 
Billroth, that master mind in surgery, whose 
pupils for many years filled all the important 
surgical chairs in the Teutonic universities, 
whose portrait or bust is found in every hos- 
pital in his native city, and whose centenary 
has recently been signalized by the issue of an 
Austrian two-shilling piece embossed with his 
fine head in profile. Another surgeon who 
greatly impressed Murphy was Albert, also a 
famous teacher, whose statue adorns the hall 
of honor of his own University of Vienna. 

Like all good students of these great mas- 
ters, he was fired with still greater enthusiasm 
for clinical surgery. When he returned to Chi- 
cago he had the great good fortune to come 
into close touch with a first class surgical 
pathologist, Christian Fenger, whose name is 
venerated in your country as Billroth’s and 
Albert’s are in theirs, and in whose memory a 
medallion reposes in the theater in Rush 
Medical College, where I first saw Murphy at 
work, 

Once settled again in Chicago he threw 
himself into active work, with much operative 
surgery carried out in the homes of the people, 
house to house surgery, which is a great train- 
ing, and to which personally I know that I owe 
much. He cannot long have felt the lament 
of Sir William Macewen who said that for 
years he was hisonly pupil(!) for in his twenties 
he was appointed professor of clinical surgery 
in the Chicago Post Graduate Medical School. 
At 35 he attained a similar position in the 
College of Physicians and Surgeons, and at 
44 (Fig. 2) he was made head of the surgical 
department of Northwestern University in 
Chicago. In 1905, he was appointed profes- 
sor of surgery in his old school, Rush Medi- 
cal College, but though he thus reached the 
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height of his ambition, by that time his hands 
were already too full, and his wise life’s part- 
ner realized that he could not continue to 
carry the burden entailed, and he resigned in 
1908. 

Of hospital appointments he held many and 
at the outset of his career he became surgeon 
to the Cook County, so that he early got the 
chance which William Hunter said was the way 
to make a man truly great in his profession: 
he became attached to a large hospital where 
he might attend the sick and dissect the dead! 
This appointment was followed by his nom- 
ination to the staff of the Mercy Hospital in 
1895, where his clinic was soon to attain world- 
wide fame. In addition he held many other 
important surgical posts. Murphy was a firm 
believer in the importance and educational 
value of the societies and he was not only a 
regular attendant, but contributed unspar- 
ingly to their meetings. He was also a great 
traveller, and was well known in my country 
and on the Continent, and there were few 
surgical congresses which he did not attend. 
I so well remember his presence at the British 
Medical Association in 1905. At that time he 
was greatly interested in anesthesia, and on 
whatever subject he talked he always man- 
aged to make some reference to his nurse 
anesthetist, and he always began by saying 
that she was a delicate little woman not 100 
pounds in weight! Murphy was a great advo 
cate of open ether by the drip method, but he 
insisted that it was only very seldom properly 
administered. This was his constant theme. 
His remarks on this subject in the Introduc 
tion to the General Surgery volume for 190 
are a good example of his attitude, of his out 
spokenness, and his incisive style. ‘One ca 
scarcely comprehend the degree of inefficienc 
with which anesthetics are administered | 
many clinics and in most of the private pra 
tice in Great Britain, on the Continent, a! 
in some parts of this country, unless he h :; 
been an eye-witness. With few exceptions, 
the European clinics, ether is given as inco) 
pletely and with as much danger as it was 
years ago, and chloroform is continually clai 
ing its annual wanton sacrifices, which « ¢ 
absolutely avoidable.” There is no doubt 
was rather quick to arrive at conclusions, |) t 
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lig. 1. John B. Murphy shortiy before his death. 


if he was convinced that he had spoken too 
hastily, or made an error, he was very willing 
to retract or to apologize. 

Of honors he had many, and I am proud to 
remind you that the Honorary Fellowship of 
our English Royal College of Surgeons was 
conferred upon him in July, 1913, at the time 
of the International Congress of Medicine 
held in London. He was devoted to his reli- 
gion and must have been greatly heartened 
when, in 1916, he was made a Knight Com- 
mander of the Exclusive Order of St. Gregory 
the Great. 

Murphy was a pioneer in abdominal sur- 
gery, and a great deal of his best work was 
done in his early thirties and he was only 35 
when he brought his famous button before the 
profession in a memorable paper. 

He advocated the immediate treatment of 
acute appendicitis by operation, and at an 
early age compelled recognition of his views 
by his strenuous advocacy in face of great 
Opposition from his seniors. In the treatment 


Tig. 2. John B. Murphy at about 4o years of age. 
5 o a 


of peritonitis the Murphy drip method has 
become classical. 

Independently of other workers, whose 
names are better known in this connection, 
he suggested in 1898, the injection of nitrogen 
into the pleural cavity to produce artificial 
collapse of the lung, and he was one of the first 
deliberately and successfully to suture a 
severed artery, and to remove successfully an 
embolus from an artery. His work on ileus, 
on ununited fracture, on ankylosis of joints, 
and in a host of other surgical fields, would 
have placed him foremost in the front rank of 
great practical surgeons, if he had not carved 
for himself the way to still greater fame as 
one of the greatest surgical teachers of all 
time. He realized the worth of his vast expe- 
rience, and he wanted to make it a great heri- 
tage for his fellows. What ambition could be 
more ennobling? He not only saw the need for 
postgraduate teaching but he made it avail- 
able for all without let or hindrance and 
without fee or direct reward. 
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As a surgical writer he was not so prolific 
as some others, but nearly every one of his 66 
papers was a real contribution to surgical 
literature. With him the tide of the mind 
seemed to be always in flood, and his pen was 
a ready tongue for that active brain. His pa- 
pers were all characteristic and thorough, and 
usually commenced with a review of the sub- 
ject, and a statement of the anatomy con- 
cerned. Writing on ileus in 1896 he begins: 
‘Before entering into the details of the sub- 
ject, let us take a view of the mechanisms of 
the intestinal tract from the pylorus to the 
sphincter ani.” 

His position for many years as editor of the 
General Surgical Volume of the Practical 
Medicine Series gave him an opportunity, 
which he doubtless greatly relished, of writing 
forcible, trenchant, and fearless criticisms of 
the practice of the time. Many of his intro- 
ductions give a wonderful insight into his 
character and his outlook on the duties and 
responsibilities of the profession. 

My own personal knowledge of Murphy 
really began when I first started the study of 
clinical surgery in 1895, for his name already 
loomed very large on the surgical horizon. He 
was held up to us students as an American sur- 
geon who had the audacity to recommend 
immediate operation in acute appendicitis. At 
that time this was contrary to British practice, 
and was looked upon as likely to lead to a 
good deal of unnecessary operating, although 
it must be said to their credit that many of 
the younger school were already following his 
teaching. It was not long after he had intro- 
duced his button, and this method of intestinal 
anastomosis was practically the only one we 
heard of, and certainly the only one that we, 
as students, ever saw practiced. 

I heard so much of Murphy and his doings 
that I longed for an opportunity to see the 
man himself, and it was a great delight to me 
to find him in the surgical section of the Brit- 
ish Medical Association at Leicester in 1905, 
and again in Toronto in 1906. His tall, ath- 
letic looking figure, his characteristic high 
pitched voice, his alertness, and if I may say so, 
his attitude of pained intolerance to those who 
did not immediately agree with what appeared 
to him to be as clear as the light of day, were 
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all very striking. From Toronto I followed 
him to his home town, and I shall never for- 
get the impressions derived from my visit to 
his clinics both at Rush Medical College, and 
at Mercy Hospital. Nothing could have 
exceeded his kindness, for he not only went 
out of his way to show me everything that he 
could during my brief visit, but I enjoyed the 
hospitality of his home and had the privilege 
of being introduced into his charming family 
circle. Anyone who has had this privilege 
must cherish the memory of Mrs. Murphy, a 
vivacious, charming woman, whose life work 
was her husband and family. She took the 
keenest interest in all that he did, and helped 
him largely with his experiments. A former 
orator, Raffelle Bastianelli, has recorded an 
incident showing how she constantly en- 
deavored to lighten the burden of his prac- 
tice. His work was her work, and I do so well 
remember a day in the Mercy Hospital when 
I happened to look up to the back of the gal- 
lery, and there was Mrs. Murphy and her 
daughters who had just come to see what 
John, her John, was doing! 

Murphy was a great American and intensely 
proud of his country and of his beloved Chi- 
cago. I shall never forget the pride he took, 
nor the pride that I felt, in that he spared the 
time to show me the principal features of that 
great city. 

From the outset I was impressed by his 
teaching and shall always vividly remember 
the morning of his first clinic and how much 
I was delighted when he compared the patho- 
logical processes underlying the extensions of 
an abscess in connection with a carious tooth 
to the same processes affecting the appendix 
and its relation to the peritoneal cavity. I 
had always been brought up with the greatest 
regard for the application of pathological 
principles to surgery, and at once recognized 
that here was a man who was so impresse< 
with those principles that he used the simp: 
and telling illustration which I have quoted 
in spite of the fact that he was absolutely a 
the head of his profession. Subsequent years 
and personal visits to many of the great mas 
ter surgeons, have shown me that they ofte! 
appear elementary in their teaching, for th 
fundamental truths of surgical pathology ar 











TURNER: IDEALS 


AND THE ART OF SURGERY 





277 





Fig. 3. Murphy in his clinic at Mercy Hospital, Chicago. 


really simple though profound, but it requires 
a great man to be content to use them as illus- 
trations. Reference to the Classics shows that 
the theme of these great writers was inspired 
by the every-day things of life, and has it not 
been said that only a great man can write an 
elementary textbook? Certainly Murphy de- 
lighted in driving surgical principles home, 
never talking above the heads of his audience 
or taking advantage of them by speaking only 
of obstruse problems. Those few days spent 
in Chicago were a tremendous inspiration to 
me, and I came away with an immense ad- 
miration for the man and his work. Four 
years later, in 1910, it was my extraordinary 
privilege to share with others the good fortune 
of having Murphy as a visitor in Newcastle. 
He came as a member of the Society of Clinical 
Surgery, and I shall never forget his spare 
ligure with the slightest stoop and scarcely 
observable head tremor, standing at my side 
as T demonstrated cases and talked with what 


must have appeared to him as a too great 
assurance, for nearly two hours. I remember 
so well his interest, his rooted attention, and 
how he never interrupted to ask a question 
until the demonstration was over. 

Murphy’s own method of teaching was that 
which one usually associates with continental 
clinics, and I believe originated in Vienna, 
where Murphy probably first got the idea 
from his old masters, Billroth and Albert. 
The class assembled in an amphitheatre, and 
the patients were brought into the well; arena 
would not be an inappropriate word, for each 
case was made a clinical combat, every point 
being punctiliously thrashed out. Both at 
Rush Medical College and at the Mercy Hos- 
pital the accommodation for students and 
visitors was very large, probably seating for 
200 being available (Fig. 3). 

The clinical history was first read by an 
interne or student, Murphy the while on the 
alert, and freely criticizing and asking questions 
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to elucidate the points. He then demon- 
strated the various features of the case, il- 
lustrating them by diagrams or preparations. 
In his demonstrations he was greatly helped 
by the student or interne who, I often 
thought, must have been coached to be a sort 
of whipping boy but only to help on the sacred 
business of teaching. Murphy commenced his 
demonstrations early, and after talking inces- 
santly for perhaps a couple of hours he began 
to operate, and either dealt with cases which 
had been demonstrated that morning, or pre- 
viously, for certainly no case was treated that 
was not made the subject of a teaching dem- 
onstration. By this method, which Murphy 
pursued throughout the whole of his career, I 
estimate that he must have come into close 
contact with from 50,000 to 100,000 medical 
men. Just fancy what that must have meant 

what an influence his direct personality 
must have wielded! Then there were the 
enormous numbers the world over who were 
reached by his writings, and especially by the 
Murphy Clinics, which were the printed record 
of his teaching days. It was as if his clinic 
were connected by wireless to those who had 
been visitors and who knew how to appreciate 
his teaching methods. 

The visitor to a clinic of this sort who sees 
everything going on smoothly is apt to for- 
get the enormous amount of preparation that 
must have preceded these demonstrations and 
in fact all Murphy’s work. In this connection 
the words of your Longfellow seem very 
appropriate: 


“The heights by great men reached and kept 
Were not attained by sudden flight. 
But they, while their companions slept, 
Were toiling upward in the night.” 


When that preparation was carried out and 
how much of it Murphy personally super- 
vised, I do not know, but well remember the 
great number of cases which he saw and dealt 
with during the morning spent with him at 
Rush Medical College, and I know how late it 
was before lunch time arrived! 

But Murphy was not only a great and dy- 
namic teacher, he was a pioneer, he could not 
help himself, his destiny was to blaze the 
trail, to chase opportunity with a naked 
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sword. Like Father Jerome of the “Cloister 
and the Hearth,” an internal flame consumed 
him, and his life was one of incessant toil. His 
life reminds one of our own John Hunter 
whose passion for work overcame the fear of 
death. Murphy’s driving force was remark- 
able, and we are told that it wore out his 
associates, but, outwardly at least, it never 
seemed to tell upon himself. He had a lust for 
work and a great power of concentration. His 
life was an apt illustration of what Charles 
Kingsley said “I go at what I am about as if 
there was nothing else in the world for the 
time being.” 

Such incessant concentration as Murphy 
put into life must tell its tale, and when the 
warning message came in 1916 it was a bitter 
blow, and he tried to believe that it was a 
false alarm. Again like Hunter his answer to 
the challenge was to plan more work. But 
Nature will not be gainsaid and what was to 
be his fatal illness wore steadily on to his life’s 
goal. Murphy knew perfectly well that 


“There is no armour against fate; 
Death lays his icy hand on kings.” 
Shirley. 


His fatal illness was very similar to that of 
Hunter, for they both suffered from an un- 
controllable vertigo and from attacks of an- 
gina. Both men watched their own cases care- 
fully, and both made a shrewd guess at what 
would be found after death. Dr. J. E. Keefe 
has recorded how Murphy, when he felt he 
was going to die, asked that a necropsy shoul 
be made, and dictated some notes on what he 
felt would be found. 

The last days of Murphy remind me s 
much of the touching story of the death ai 
Easter, 735 of the Venerable Bede, the Mon! 
of Jarrow, that sanctuary of learning which i 
so near to my own home, that I venture t: 
quote the story. Bede worked with his pup! 
about him. His last task was to complete hi 
version of St. John’s Gospel into the En; 
lish tongue. On the day that he died daw 
broke on another sleepless night, and agai 
the old man called his scholars to him ar 
bade them write. Amid tears and farewel 
the day wore on to eventide. “There is y 
one sentence unwritten dear Master,” sa 
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the scribe. “Write it quickly” said the dying 
man. “It is finished now.” ‘You speak 
truth,” said the Master, ‘‘all is finished now,” 
and with his head supported on his scholars’ 
arms he passed quietly away. 

Dr. C. L. Mix has recorded that when Mur- 
phy’s illness became critical he said “If I am 
through I want to quit right away, I don’t 
want to linger after my work is done.” For 
himself he had no fear of death. He was 
familiar with it in all its aspects. If it was 
his turn he could go cheerfully without mak- 
ing ado, and he died as all brave physicians 
die. 

The Great Hall of the American College of 
Surgeons was erected as a memorial to Mur- 
phy, and this annual oration was founded for 
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remembrance of him, but as Longfellow said 
“.. when a great man dies 
For years beyond our ken, 
The light he leaves behind him lies 
Upon the paths of men.” 

The greatest honor that can be paid to the 
memory of Murphy is to endeavor to walk in 
his light. 

There is another quotation from your great 
poet that was exemplified by Murphy’s life, 
but it is so hackneyed that I fear to quote it, 
though so true that it must rise to the mind of 
-ach of us whenever we think of him. 

Fellow Admirers, bear with me while I 
endeavor to show in some few ways how 
Murphy’s work still lights the pilgrim sur- 
geon’s way. 


ABDOMINAL EMERGENCIES 


“The mortality in appendicitis is still too great....It is far beyond that 


which timely and efficient surgical treatment affords. 


The present laxity in 


treatment appears to be due to the fact that the subject is not receiving the forceful 
attention in the literature that it did 10 or 15 years ago. This accentuates our 
belief that every topic in surgery should be rewritten by masters every 5 to 7 years 


to prevent decadence in practice.” 


J. B. Murphy, 1915. 


“Let us return to our ideal, carly operation is the only safe practice; we should 
not compromise with crime by procrastination.” 


T was in connection with the early treatment 
of appendicitis by operation that the name 
of Murphy first came prominently be- 

fore the profession. It was a doughty fight 
and ever and anon the champion had to take 
up the cudgels! Only the year before he died 
he wrote the words which I have placed at the 
head of this section, and now, 14 years after 
his demise, are we sure that the practice of 
the profession with regard to appendicitis is 
sound? Is all the blame for the considerable 
mortality due to the stupidity of an unin- 
formed, untrusting, or recalcitrant public? 
In 1928 no less than 2,868 lives were lost from 
appendicitis in England and Wales alone, and 
in 1926 in the United States, 15,751 deaths 
were attributed to this cause. 

‘Get in quick and get out quicker” was a 

catch phrase attributed to Murphy, which 
has been constantly misunderstood, and 


J.B. Murphy, 19106. 


which has been much criticized. The circum- 
stances under which he first introduced it 
must be clearly realized. It was in those early 
days when he was fighting so strenuously 
to get the profession to see the importance 
of prompt operation in appendicitis that he 
urged that “procrastination was the thief of 
lives.” Murphy was very bitter about the use 
of morphia in masking symptoms, and I re- 
member the cynical look on his face as he 
told his audience that cases treated by mor- 
phia would recover in time to make excellent 
arrangements for their own funeral! Hence 
the necessity for early diagnosis followed by 
prompt interference, the “get in quick” of 
the slogan. It has constantly been urged that 
his doctrine so tersely expressed led to a great 
deal of unnecessary operating. That criticism 
is manifestly unfair. Murphy never sug- 


gested operating to make a diagnosis, and it 
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was indiscriminate diagnosis and not indis- 
criminate interference that led to the unen- 
viable notoriety which the fashion for operat- 
ing for so-called appendicitis brought about. 
The ‘get out quicker”’ has as frequently been 
misunderstood, and has been made an excuse 
for a good deal of slip-shod operating. At the 
time that the phrase was introduced most 
surgeons believed that it was necessary to 
endeavor to cleanse the peritoneum and this 
they attempted, either by irrigation or by 
mopping here, there, and everywhere, or 
even by wiping each individual coil of intes- 
tine, and picking off the protecting lymph. 
When fortuitously their patients recovered, 
the good result was attributed to this vigorous 
treatment—now we would say maltreatment 
—of the peritoneum, and about the time of 
my visit to Murphy’s clinic I heard a promi- 
nent American surgeon say that he considered 
this cleansing of the peritoneum to be the 
most important part of the operation. Mur- 
phy’s observations had taught him that this 
practice was entirely wrong, and that the 
focus, having been removed, it was only nec- 
essary to provide for drainage and to put the 
patient in the Fowler position, and it was 
to emphasize these principles of treatment 
that the second part of his phrase was intro- 
duced. But now many surgeons have gone 
too far and in omitting the safeguard of a 
drainage tube they rob their patients of a 
measure of protection which is their due. The 
provision of a drain track need never do harm, 
but to do without it may cause a fatality. 
But all slogans are often misinterpreted, 
and all are apt to be dangerous. Further they 
frequently do not accurately represent what 
their authors originally meant. I well remem- 
ber Doyen’s ‘‘operate quickly” and the result 
of operating by the clock which followed. 
Nothing could be more dangerous, nothing 
could be more unwise, and not many things 
have done more harm to good surgery. What 
Doyen really said was ‘‘operate quickly and 
well”’ and I have no hesitation in urging that 
those surgeons who cannot operate well 
quickly had much better take more time, for 
it will certainly be time well spent so far as 
their patients are concerned. There can be 
no doubt about the truth of Murphy’s teach- 
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ing on appendicitis. To get in quickly means 
to make an early diagnosis and to remove the 
appendix before the inflammatory process has 
extended to any extent to the surrounding 
peritoneum. Personal experience must ever be 
the more valuable, and that is why I venture 
to quote the results of my own work. My 
small series shows the extreme value of the 
Murphy dictum. I have always classified my 
cases according to the extent of the patho- 
logical damage which has occurred up to the 
time of the operation, and I strongly depre- 
cate those rules for treatment which are based 
on the number of hours which have elapsed 
since the onset of the attack. Pathological 
processes do not attend on the clock, and to 
expect them to do so is to court disaster. 

Table I which follows shows my cases classi- 
fied according to the extent of the patho- 
logical mischief. 

It ought to be possible in these days to 
arrive at a diagnosis and to carry out treat- 
ment while the disease has not extended 
further than Group 3. When this is done the 
series shows that it is possible to present a 
group of 753 cases of acute appendicitis with 
22 deaths, equal to a mortality of 2.92 per 
cent. But every surgeon knows that a good 
many cases reach the stage of localized sup- 
puration before surgical interference is sought, 
and since these cases not infrequently occur 
without severe symptoms, it would be unkind 


TABLE I.—ALL CASES OF APPENDICITIS TO END 
































OF 1929. PROF. GREY TURNER 
Group | Cases | Deaths | Per cent 
I Acute appendicitis without| 
peritonitis | 138 ° 
2 Acute appendicitis with local-| 
ized peritonitis | 402 4 0.99 
3 Acute appendicitis with flank 
or pelvic peritonitis or both 213 18 8.45 
4  |Acute appendicitis with diffuse 
| peritonitis 96 28 29.10 
5 Appendicitis with residual ab-| 
scess | 64 5 7.5 
6 Appendicitis with primary lo- 
calized abscess 132 14 3.24 
7 Appendicitis—interval removal} 955 3 0.31 
8 Appendicitis with primary 
complications 20 9 45.0 
Total 2320 81 3.40 
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to look upon them as the fruits of unwarrant- 
able delay. If they are therefore added to the 
cases of the first three groups, we get a grand 
total of 1,185 cases of acute appendicitis in 
which the diagnosis was made and treatment 
carried out at what may be charitably looked 
upon as a reasonably proper stage, and with 
36 deaths, a mortality of 3.03 per cent. These 
figures nearly approach the 21% per cent which 
Murphy considered we might expect with the 
co-operation of the public and the profession. 
So far as they go they certainly support 
Murphy’s slogan, and furnish every reason for 
adhering to it. But it is manifestly foolish to 
talk as if appendicitis should have no mortal- 
ity. Such vaporing shows an entire lack of 
appreciation of the mutability of human af- 
fairs. Honest records must disclose some mor- 
tality, be the surgeon never so fortunate. In 
the 955 cases in which I operated for the re- 
moval of a quiescent appendix in an interval 
between attacks I had three deaths. One of 
these was from tuberculous meningitis, and I 
have been told that such a case might be ex- 
cluded from the records. But when so tempted 
to water his returns, let the surgeon apply the 
acid test of looking at the results from the 
viewpoint of the relatives. The answer will 
leave him in no doubt as to how he should 
compile his figures! 

Murphy frequently deplored what he called 
“epidemics of so-called conservatism” in 
dealing with appendicitis and in Britain we 
still suffer in this way. What I wrote in 1925} 
is unhappily true today. ‘‘I have watched the 


TABLE II.—RUPTURED GASTRIC AND DUODENAL 
ULCER, PERSONAL STATISTICS TO END OF 
1929. PROF. GREY TURNER 
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progress of the surgery of appendicitis in the 
district where I live, for over a quarter of a 
century, and during this time I have been 
witness to the results of the recurring advocacy 
of the delayed operation. Every time this 
plan has been written about in the medical 
press and generally discussed, it has almost 
at once been followed by an increased mor- 
tality.” 

The profession the world over ought now 
surely to realize that there is no medical treat- 
ment for appendicitis. It must also remember 
what Dieulofoy said as long ago as 1896: ‘It 
is not sufficient merely to operate, it is neces- 
sary to operate at the right time.” 

As my excuse for recurring to so threadbare 
a subject, I must plead that the facts show 
that appendicitis is still an extremely serious 
disease, for in England and Wales in the year 
1928 it accounted for 0.6 per cent of the 
deaths from all causes, and in the United 
States for 1.2 per cent of the deaths from all 
causes in 1926. 

If we now look at the surgery of ruptured 
ulcer, the same story is told. I have arranged 
my cases according to the number of hours 
that have elapsed since perforation and Table 
II shows the results. 

In order to get a reasonably large series, I 
have added together those cases on which I 
have personally operated and those operated 
upon by Mr. Norman Hodgson, who has been 
associated with me as assistant and colleague 
for many years and whose methods and ideas 
on this subject are practically identical with 
my own (Table III). 


TABLE III.—RUPTURED GASTRIC AND DUO- 
DENAL ULCERS TO END OF 1929. PROF. 




































































GREY TURNER AND MR. NORMAN HODGSON 

Hours after 
eryy Lg Recoveries Deaths ye or Hours after 

— perforation | Total | Recoveries | Deaths | Pereentage 
Up to 6 40 39 I 2.5 periods 

7 to12 67 60 7 10.44 Up to 6 = 139 _ ae j 4 3.36 

13 to 18 21 17 4  —_ = te 12 ks 148 _ i. - Pa r= $9.83 

19 to 24 15 10 5 33.33 33 to 18 _ “40 - 33 mae” a 17.5 
Over 24 14 8 6 et 42.85 39 to 24 - 21 es 15 6 98.57 
Grand Total 157 134 23 14.64 Over 24 7 18 19 ~~ gu.as 

All cases operated upon within 12 hours. Total 107 with 8 deaths, Grand Total i 365 310 55 | fi 15.06 


or 7.47 per cent. 


‘Brit. M. J., 1925, May 2. 


All cases operated upon within 12 hours. Total 267 with 23 deaths, 
or 8.61 per cent. 
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The figures are extraordinarily interesting 
and show that it is the time factor, the “get 
in quick” which has everything to do with the 
results in these great emergencies. The mor- 
tality may appear high, but the condition is 
admittedly much more serious in its early 
stages than appendicitis, and the diagnosis is 
sometimes puzzling. Though the symptoms 
are usually insistent they may be masked and 
this, together with transport difficulties, often 
accounts for the delay which elapses between 
the calamity of perforation and operation. 
Nevertheless, the figures once again amply 
illustrate the truth of the dictum of Murphy. 
In acute diseases nearly the whole secret of 
success is to operate early and to make the 
operation as simple as possible. The accident 
of perforation is always an extremely serious 
one, and for many years I have taken the 
view that our duty is to get the patient over 
the catastrophe as safely as possible, leaving 
the treatment of the ulcer for subsequent in- 
tervention should it prove necessary. “The 
obligation of the surgeon is to conduct his 
cases to a favorable termination with the least 
hazard or risk to the patient” —(J. B. Murphy, 
1904). For years now I have merely closed 
the ulcer, mopped out the peritoneum in the 
vicinity and in some cases have left a tube in 
the pelvis. This is exactly what Murphy ad- 
vocated (writing in collaboration with Dr. 
J. M. Neff) as long ago as 1902. Matters of 
technique and after-treatment may make 
some difference to the results, but are as 
nothing compared with the importance of 
prompt diagnosis and interference. In the dis- 
trict in which I live and work the profession is 
well aware of this, and it is a great tribute to 
them that of a total of 365 cases quoted in my 
table, no less than 73.15 per cent reached 
surgical aid within 12 hours. This happy 
state is due to the better education of the pro- 
fession as the result of the abundant clinical 
opportunities which our students enjoy and 
the way that the contributing doctors take 
advantage of the post graduate training which 
is now so readily available. The readiness 
with which patients agree to come into hos- 
pitals since the education of the war, and the 
increased facilities for transport must both 
have some share of the credit. Other emer- 
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gencies tell the same tale, and if time had 
permitted I should have liked to deal with 
the subject of strangulated hernia. Murphy 
deplored the high mortality in this condition 
and it is difficult to understand why it should 
still remain in the region of 20 per cent, while 
the death rate following the radical cure of 
all varieties of external hernia (not excluding 
the bad risks, like the large umbilical and 
ventral types) is considerably less than 1 
per cent. 


“The State is best governed as you cook 
little fish, without much busyness.”’ 
Laolze. 


And so it should be with most of our opera- 
tions. In emergencies the poor are really the 
better off for with them there is no incen- 
tive for delay. They are taken to hospital 
promptly, and are operated upon with little 
ado and most excellent results. On the other 
hand when the patient belongs to the titled 
classes or the upper ten, he is usually less for- 
tunate. Often quite unnecessary consulta- 
tions are called for, important relatives are to 
be seen or business affairs arranged, and so 
valuable time is frittered away. Then the 
operation and the convalescence are con- 
ducted in an atmosphere of apprehension and 
suspense which ill assorts with smooth 
recovery. 


THE PLACE OF THE MURPHY BUTTON IN 
THE DEVELOPMENT OF GASTRO-INTESTINAL 
SURGERY 


“We can escape a fall only by continually climbing.” 
Pascal. 


It is due to the memory of Murphy to 
emphasize the great influence which his 
method of anastomosis has played in the 
development of modern gastro-intestinal sur 
gery. 

Up to his time the methods employed had 
been very unsuccessful and were for the most 
part cumbersome and difficult. His apparatus 
was highly ingenious, was very quick, and 
was a great advance on any method then 
existing. I am reminded of a story of one of 
our north country surgeons, a namesake of 
Dr. Murphy, who when the button first came 
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out successfully carried out a resection in a case 
of strangulated hernia. He also was a large- 
hearted Irishman, and in reporting the case 
to the medical society said ‘‘Gentlemen, this 
patient owes her life not to Murphy of Sun- 
derland but to Murphy of Chicago.” At that 
time this experience represented very truly 
the position all over the world for there can be 
no doubt that there was a great wave of suc- 
cess attending the introduction of his method. 
Personally [ still feel most grateful to the 
Murphy button, for my first case of successful 
intestinal resection in 1902 for an irreducible 
intussusception in a boy of nine, was carried 
out by its aid. 

The button had many wonderful features. 
The absolute hemastasis which it ensured 
was a feature that made it invaluable in carry- 
ing out cholecystenterostomy, and it was well 
suited for uniting the end of the dilated small 
intestine to the large intestine after resection 
of the cecum, and I see that for this purpose 
a return to it has been made in the Mayo 
Clinic.' The great feature about the button 
was that it furnished a simple method which 
could easily be learned and carried out by any 
careful surgeon. Its very ingenuity and sim- 
plicity encouraged a trial and there can be no 
doubt that its introduction gave a great im- 
petus to intestinal surgery. It certainly held 
the field against all other methods while the 
simpler and, as we think better, methods which 
we now employ were being evolved. The tech- 
nique of modern surgery is far removed in its 
details from the methods employed in Lister’s 
day, and yet all the plans on which we now 
rely for making operations safe are in direct 
descent from those of its founder, and are 
still a tribute to the master mind that made 
modern surgery possible. So it is with the 
Murphy button, for practically all we know 
of modern intestinal surgery is a direct result 
of the experience gained from its use. We 
should venerate and not disdain the steps by 
which we rise. 

True the button appeared to be often un- 
successful, but the bad results as I look back 

and I have a very clear recollection of that 
period—were for the most part dependent not 
on the device, but on our ignorance as to the 

‘Collected Papers of the Mayo Clinic, 1925. 
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various factors which underlie successful in- 
terference in gastro-intestinal surgery. Sur- 
geons had a long road to travel and they did 
not understand the importance of those prin- 
ciples which were so adequately discussed by 
Professor Wilkie in the last Oration. So far as 
bowel growths were concerned the importance 
of mobilization was not realized, and I fre- 
quently saw growths called inoperable which 
I now know could have been safely removed 
if they had been properly mobilized. Fre- 
quently the bowel ends were brought together 
under too great tension so that union by what- 
ever method could have no possible chance of 
success. Above all we had not learned the 
important bearing of obstruction, and even 
today it makes me shudder to recall the many 
occasions on which I have seen surgeons en- 
deavoring to carry out resections and make 
anastomoses in the presence of gross obstruc- 
tion. The recollection of those days is like a 
nightmare, and in unhappy dreams I still see 
the distended toxic intestine, the bright yel- 
low escaping feces, the purse-string suture 
cutting through the rotten wall, and the un- 
successful efforts of the surgeon to tuck in 
pieces of foul ceedematous mucous membrane 
around the button, and I now know that no 
method of intestinal approximation could 
have carried these cases to a successful issue. 

It was years before surgeons learned that 
no resection should be carried out in the 
presence of obstruction, and that in such 
cases a two-stage interference was essential to 
give the patient a reasonable chance of recov- 
ery. The latter is now generally recognized so 
far as gross obstruction is concerned, but I am 
not satisfied that sufficient importance is paid 
to the lesser and more insidious form of ob- 
struction that so commonly occurs with bowel 
growths. In the Annual Oration of the 
Medical Society of London in May 1929, I 
referred to the 142 cases in which I had been 
able to carry out a resection of some portion 
of the large bowel for cancer. Of these cases, 
72 were operated on by the two-stage method 
and the preliminary drainage reduced the 
mortality by a little more than half. Most 
surgeons deplore the fact that they do not get 
the opportunity of carrying out operation in 
cases of cancer of the colon until obstruction 
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has developed. I attach such great impor- 
tance to drainage of the bowel that I welcome 
this complication because it puts the matter 
beyond all doubt and the patient gets the 
great advantage which preliminary drainage 
confers, so that I have now come to look upon 
obstruction as a fortunate accident rather than 
an unfavorable complication. My series of 
colon resections goes back for many years, and 
includes my early work as well as many heroic 
adventures when multiple resections were car- 
ried out. With more experience and newer 
knowledge the mortality is down to 14.28 per 
cent but this is much too high and I look 
with confidence to a reduction to something 
like 5 per cent. This I feel sure is to be at- 
tained not by any unfair selection of cases, 
but by paying more and more attention to the 
lesser degrees of obstruction, and by an exten- 
sion of the principle of the multiple opera- 
tion. Recent mortality must be laid at the 
door of the one-stage method, and here I would 
say that the safety valve cecostomy made at 
the same time as the resection is never so 
satisfactory nor so helpful as the preliminary 
cxcostomy which has been allowed to func- 
tion satisfactorily before the resection is at- 
tempted. The ideal at which we ought to aim 
is not to do the most brilliant and perhaps 
spectacular operations, but so to manage our 
cases by the wise exercise of the art of surgery 
that in the words of Murphy “we can bring 
the case to a favorable termination with the 
least hazard or risk to the patient, regardless 
of our personal or professional feelings or of 
the praise or condemnation of our conduct.” 

To the principles dealt with by your orator 
of last year I would add the principle of ade- 
quate exposure, if necessary by the employ- 
ment of oblique or transverse muscle cutting 
incisions directly over the growth (Fig. 4). 

With the application, then, of these princi- 
ples—mobilization, de-tension and adequate 
exposure—it is possible to carry to a successful 
issue the most extensive resections of the 
large bowel (Fig. 5). 

Then many of our surgeons at that time 
were quite unfamiliar with the method of using 
the button, for they had not the opportunity 
of following the footsteps of its inventor and 
practicing on animals. Unhappily this has 
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hampered our efforts continually and we have 
to admit that we in Britain are still in the 
position which the practical German visual- 
ized when he said that one must experiment 
in any event, and that one avoids experiment- 
ing on man in precisely the measure that one 
can experiment on animals (Flexner Report, 
1912). Of course there were cases in which 
the button was responsible for some accident 
leading to the death of the patient, as in my 
second case of gastrectomy. Unhappily the 
patient died on the ninth day as the result of 
intestinal obstruction followed by peritonitis 
and caused by the impaction of the button. 
But these accidents did not deter Murphy 
and only led to the introduction of another 
type of button, an oval one, which I still be- 
lieve to be admirable for gastro-enterostomy. 

The Murphy button should be in every 
surgical museum and should be labelled “A 
mechanical device for securing approximation 
and anastomosis of the hollow viscera. 
Though now almost entirely superseded by 
the method of direct suture, its use introduced 
a new and successful era in gastro-intestinal 
operations, and did more than anything else 
to place this branch of surgery on a secure 
footing.”’ This device was first described by 
him in a remarkable paper read before the 
Mississippi Valley Medical Association on 
October 15th, 1892, and which appeared in 
the Medical Record for December 10, 1892, 
under the following title: ‘‘Cholecysto-in- 
testinal, Gastro-intestinal, Entero-intestinal 
Anastomosis and Approximation without Su- 
tures.” In this communication Murphy de- 
scribes how he was led to devise the button to 
overcome the great difficulties which had been 
experienced by those pioneer surgeons who 
had endeavored to establish an anastomosis 
between the gall bladder and the bowel in 
cases of persistent obstruction of the common 
bile duct. 

After describing the mechanism of the but 
ton and its method of use, he writes character 
istically: ‘It takes about as long to describe 
the operation as to perform it. The time occu 
pied with the first lady on whom I operate: 
was 11 minutes from the entering of the peri 
toneal cavity to the closing of the same.” This 
paper is based on a large amount of experi 
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mental work carried out on 33 dogs, as well as 
examples of clinical experience of the method 
(Fig. 6). I have no hesitation in calling it an 
epoch making paper. In the world of letters 
there is a publication entitled “Great Short 
Stories of the World,” and I would like to sug- 
gest that in connection with Medicine in its 
widest sense, it would not be amiss for some- 
one with the leisure and aptitude to collect 
some of the epoch making papers that have 
appeared during the last century, and to 
publish them as a volume ‘Great Medical 
and Surgical Papers of the World.” In such 
a volume several of Murphy’s papers would 
appear, but none would occupy a more prom- 
inent place than his contribution to the sur- 
gery of intestinal anastomosis. 


MALIGNANT DISEASE 


“The patient is the centre of the medical universe 
around which all our works revolve and toward which 
all our efforts tend.” 

J.B. Murphy. 

“Where there is everything to lose one must dare 
much,” 


Even in high quarters it has been so usual 
of late to bemoan or even decry the results of 
the operative treatment of malignant disease 
that many members of the profession are 
deterred from advising interference. There 
is a real risk of a generation arising who are 
ignorant of what surgery can offer in the treat- 
ment of cancer. While earnest investigators 
the world over are still probing into the mys- 
tery of the causation, countless sufferers are 
clamoring to be relieved and it is our duty to 
use the art of surgery to its fullest extent for 
their benefit. This was never absent from 
Murphy’s mind and he emphasized our duty 
in the words from his presidential address 
which I have placed at the head of this section. 

In the treatment of malignant disease the 
ideal and the practice are still far apart. John 
Hunter stated the position very clearly about 
150 years ago, and the instance has been 
recorded by Stephen Paget in his delightful 
life of that great surgeon. Hunter was once 
asked to meet a cancer curer. He said that he 
had no objection provided that it was to be 
for the benefit of the patient. When they met, 
Hunter said to the quack, whom he knew 








THE ART OF SURGERY 285 


very well, “Now, Jack, what are you going to 
do for this tumor, are you going to so alter 
the constitution of the parts that it will dis- 
appear, or are you going to remove it?” 
“Oh,” said the blustering fellow, “I am going 
to destroy it.” “Very well, then,’ Hunter 
replied, “That is nothing more than I or any 
other surgeon can do with less pain to the 
patient.” This story is pregnant with wis- 
dom, and until we succeed in discovering 
some remedy which will so alter the constitution 
of the parts that malignant tumors will disap- 
pear, we must be content to use those methods 
which we have learned to rely upon for their 
local removal or destruction. ‘Though we can- 
not as yet attain the ideal, it is our duty to use 
the art of surgery to the utmost of our power 
for the relief of sufferers from this dread 
malady. Today radium and roentgen therapy 
have proved to be wonderful remedies, both 
are a great menace to cancer, but in their use 
both are as yet largely tentative and experi- 
mental. In connection with the extravagant 
claims which are still so frequently made for 
these remedies, it is interesting to note what 
Murphy wrote in 1915 on this matter: “The 
attack of hysteria, pubiic and professional, 
concerning their curative potency, is subsid- 
ing, and their limited sphere of efficiency is 
being recognized” (Introduction to General 
Surgery). 

In order to decide the real place of radium 
in the treatment of malignant disease, much 
more work is necessary and more precise in- 
formation must be accumulated. For the 
most part sufficient experience is not yet avail- 
able nor has sufficient time elapsed to enable 
us to say finally what radium can do in vari- 
ous situations and in the various types of 
growth. Until the indications for treatment 
by these remedies are better defined, we must 
not give up methods which are well tried, and 
it behoves all surgeons carefully to collate 
their results and to make them available for 
the guidance of the whole profession. At the 
present time we are living through one of 
those periods in which the profession and the 
public is encouraged to grasp at remedies 
which hold out some hope of cure or allevia- 
tion without mutilation, and it was never 
more necessary to have in our ranks strong 
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men of the Murphy type, with wide expe- 
rience and balanced judgment, who can 
authoritatively determine which cases can 
reasonably be selected for such conservative 
methods and which must be treated by thor- 
ough and not half-hearted surgical efforts. 
The history of the surgery of malignant dis- 
ease is neither so discouraging nor so dis- 
creditable as many would have us believe, 
for it shows that when the efforts of the sur- 
geon have been well planned and have been 
sufficiently thorough, the results have often 
been commensurate with the sacrifice which 
the patient has had to make. In my own per- 
sonal experience there is no place for pessi- 
mism in the treatment of cancer by surgery. 
The degree of success which we attain is ex- 
tremely encouraging and when we fail we must 
remember the inevitable mortality which rep- 
resents the alternative. When success has 
just been missed, we must ask ourselves if we 
might not have obtained a happier result by 
acting a little differently. Apply the Murphy 
scourge, “‘What else might we have done? 
What else should we do next time?” The in- 
dications which we receive from pathological 
workers like Broders point to a not distant 
time when it may be possible to estimate 
accurately what we conveniently call the 
“malignancy” of any growth. To be really 
valuable it must be possible to make such an 
estimate before the plan of treatment is 
decided, otherwise the method becomes 
merely a guide to prognosis. So that as yet, 
in most situations in the body, and in most 
types of cancer, the chief reliance must still be 
placed on excision, and the best hope for the 
sufferer lies in a properly planned and exe- 
cuted operation. Murphy realized this very 
well, and in his writings he constantly de- 
plored the half-hearted attitude of the pro- 
fession toward the early and thorough treat- 
ment of malignant disease by the knife. Such 
an operation must still aim at removing the 
whole of the diseased part with a wide area of 
healthy tissue, and the path of probable ma- 
lignant invasion. The best illustration of an 
ideal removal of this sort is the complete 
breast operation as introduced to the pro- 
fession by your W. S. Halstead so long ago as 
1890. As a result of a most elaborate and 





careful scrutiny of the after results that punc- 
tilious surgeon was able to state that when 
cancer of the breast can be treated radically 
before the axillary glands are involved, two 
patients out of three may be expected to be 
cured. No results by any method of treat- 
ment have ever surpassed this achievement. 

Some things are hard to say, and it is often 
easier and pleasanter to leave them unsaid, 
but that was never the way with Murphy, and 
in this oration to his memory I dare not shirk 
the responsibility of stating how often opera- 
tions for malignant disease are inefficient, 
both in conception and execution. My great- 
est criticism is that too much attention is per- 
haps paid to the attempt to attain the ideal 
and completely remove the cancer path, while 
somewhat neglecting the equally, or more, 
important thorough removal of the local dis- 
ease. In malignant disease of the abdominal 
viscera, operation is often surprisingly suc- 
cessful when the circumstances appear at first 
sight to be unpromising. Years ago I learned 
that in the absence of undoubted evidence of 
dissemination, the patient deserves the chance 
that operation alone offers. The wisdom of 
this rule has constantly been illustrated in 
my practice, and I never regret its application. 
Unfortunately, an inspection with the ab- 
domen opened often discloses unexpected 
dissemination, but on the other hand it is sur- 
prising how sometimes the unpromising case 
turns out to be operable. That we are so fre- 
quently unable to detect secondary deposits 
in the liver until that organ is under visual in- 
spection or palpation remains a reproach and 
one fervently hopes that some dye selective 
for cancer and opaque to X-rays will soon be 
discovered. The burning zeal of a Murphy 
might fathom this secret, which has proved as 
yet securely hidden. As good evidence of the 
truth of my guiding rule, I could give you 
many instances and several have been quoted 
by me in the “Oration on Cancer of thi 
Colon,” which I delivered before the Medica! 
Society of London in 1929, and elsewhere 
(Encouragements in Cancer Surgery, 1925). 

A case in which I removed the whole stom 
ach for cancer a year ago is an apt illustration. 
The woman was extremely ill and anemic, 
and there was a large, craggy mass in the 
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epigastrium, but there was no certain evidence 
of dissemination, and as rather a forlorn 
hope it was decided to operate. Laparot- 
omy disclosed the fact that the disease was 
limited to the stomach, which was removed 
(Figs. 7 and 8), the cesophagus being united 
directly to the duodenum. 

The surgical treatment of malignant disease 
of the stomach has always especially inter- 
ested me. When I had the great privilege of 
serving as house surgeon to Rutherford Mori- 
son, he was enthusiastically carrying out the 
pylorectomy of those days with very encour- 
aging results, and at the time of what proved 
for me a memorable first visit to the Mayo 
Clinic 25 years ago, I was fascinated by the 
operations for stomach cancer, which William 
Mayo so beautifully carried out. In our New- 
castle cases in the old days the immediate 
results were very good, but early recurrence 
usually followed. When this happens in can- 
cer most people accept the discouragement as 
inevitable; they take the cup with its darker 
draught (Omar Khayy4m, stanza xLvIIt) 
and from tacitly agreeing that operation may 
be followed by recurrence, it becomes usual 
to say that recurrence is to be expected and 
operation is discouraged! first surgeons said 
they could not get the cases early enough, 
but when by chance they did get patients 
with small tumors, their operations were still 
too frequently followed by recurrence. Then 
it was said that too little stomach was sacri- 
ficed and heroic excisions became the rule and 
so much was taken away that a direct anas- 
tomosis could not be made, and Billroth II 
became the usual operation. But when we 
followed the advice of Shakespeare to 


“Enter his chamber, view his breathless corpse 
and comment then upon his sudden death.” 
Shakespeare—Henry VI. 


the study of recurrences showed us that as 
often as not the disease did not return in the 
stomach wall at all, but in the liver or in the 
glands. The former eventuality could scarcely 
be guarded against, but the latter gave some 
guidance as to the conduct of our operations. 
That the fear of glandular involvement is the 
real crux is borne out by the after history of 
cases in which the growth has been situated 
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in the body of the stomach, for in this situa- 
tion the gland bearing areas can be more 
readily removed, and the results are corre- 
spondingly improved. I show you illustra- 
tions from cases of patients who survived for 
over 8 years (Figs. 9 and 10), and my col- 
league, the late Mr. Albert Martin of cartilage 
fame, removed a recurrence from the abdom- 
inal wall of a patient on whom he had per- 
formed gastrectomy 12 years previously. So 
with these encouragements as guides to surgi- 
cal conduct, we have learned to take more 
care with each individual case and to avoid 
standardization of our gastric resections, and 
the results have been much better. Mindful 
of Bernard Shaw’s paradox “The golden rule 
is to remember that there are no golden rules,”’ 
each case is approached on its merits, know- 
ing that we must so plan our attack as to 
remove a wide area of healthy tissue around 
the growth, which means the removal of the 
lymphatic glands surrounding the pylorus, 
with as much as possible of the path of prob- 
able cancer invasion. 

In operating for cancer of the stomach I 
never allow myself to think of a radical cure, 
for cancer in this organ is undoubtedly of a 
high grade of malignancy, and a survival of 
from 3 to 5 years is about as long as we dare 
expect. In my experience gastro-enterostomy 
in stomach cancer has been most disappoint- 
ing, for so often as William Mayo said many 
years ago, it merely ‘“‘enables the patient to 
live longer and suffer more.” Further it has 
been attended by a much higher mortality 
than gastrectomy and there has been far more 
trouble in convalescence. Gastrectomy, on 
the other hand, even when not permanently 
successful, is a very satisfactory palliative for 
stomach cancer. Look at the illustration 
(Fig. 11) of the stomach from a man on whom 
I carried out partial gastrectomy with little 
prospect of success. As the illustration shows 
the growth was very extensive and the line of 
section had to be made close to it. To my 
surprise he not only made a good recovery 
but lived and worked for 5 years in sound 
health, when symptoms of recurrence declared 
themselves and proved fatal 9 months later. 
In dealing with cancer we must be ever bold, 
remembering the mortality if surgery fails, 
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and with courage do what we feel to be right. 
Growths of the colon provide some of the 
most promising results in the whole field of 
cancer surgery (Figs. 12, 13, 14, and 15), and 
it is delightful to count among our successes 
patients alive and well 15 or more years after 
operation, or those where death has carried 
them off in their declining years—then a 
solemn rather than a sad event (Paget)— 
from some other disease or degeneration and 
without any return of a cancer removed long 
years before. To be successful, nay to do his 
duty to his patients, a doctor must have faith 
in the remedies he employs. This truth has 
been recognized from time immemorial, even 
in the days of charms, for had not Friar John a 
charm good against bullets, which, however, 
was no use to him because he didn’t believe 
in it! This is particularly true in dealing with 
malignant disease for unless surgeons believe 
that cancer at its inception is a localized dis- 
ease, they will not do much good for their 
patients. 

Every experienced surgeon must be fa- 
miliar with clinical evidences of the local 
nature of many cancers. Five years ago I re- 
moved a mass of axillary glands infiltrated 
with cancer of the scirrhus type, secondary to 
this disease in the breast which had been re- 
moved 25 years previously by the old type of 
operation. My colleague, Mr. John Clay, ex- 
cised some secondary malignant glands 15 
years after the removal of a primary growth 
from the lip. Recently I had the care of aman 
of 70 suffering from obstruction due to growth 
in the lowest part of the sigmoid. Twenty 
years previously I had assisted at the removal 
of a cancer of his rectum by the old type of 
perineal excision then in vogue. The large 
bowel furnishes many examples of this local- 
ization, but I know of none better than that 
shown in the illustration (Fig. 16) which ex- 
hibits a growth of the sigmoid infiltrating the 
small intestine which is perforated by three 
holes, nature’s attempt at a lateral anasto- 
mosis. The patient was a woman of 65 who 
gave a history of 4 years abdominal colic, with 
one year of diarrhoea and loss of weight. Death 
unhappily occurred after an operation for the 
removal of the growth, but this furnished an 
opportunity of making a complete examina- 





tion and no sign of dissemination could be 
found. 

This tendency to localization in the abdo- 
men gives surgeons the opportunity of car- 
rying out many double or complicated 
resections with great prospect of success (Figs. 
17 and 18). 

In connection with the operative treatment 
of malignant disease of the rectum it is splen- 
did to contemplate the results in cases like 
those the specimens of which I show you 
(Figs. 19, 20, and 21), patients who are alive 
and well 18, 16, and 15 years after successful 
excisions and who may reasonably be expected 
to be beyond the probability, though not the 
possibility, of recurrence of their disease. But 
such operations are of necessity mutilating, 
and in the pursuit of ideals it behoves the 
surgeon to endeavor to explore the art of 
surgery to discover methods which will enable 
him to preserve the wonderful sphincteric 
mechanism with which a beneficent Creator 
has endowed his peoples, surely one of God’s 
greatest gifts to man. So far as the rectum is 
concerned, diagnosis is undoubtedly the key- 
stone of the problem, and we can never expect 
to get as good results as we ought, and surgery 
will never have its best chance, until we can 
be assured that patients reach us at an earlier 
stage. In a series of 80 cases that I investi- 
gated, the average duration of symptoms 
before surgical treatment was undertaken 
was no less than 9 months. This question 
of diagnosis was always very prominent in 
Dr. Murphy’s work, and he used to get very 
wrath, and used some of the most devastating 
invectives when talking of the delay so often 
made in arriving at a diagnosis of cancer. He 
referred to this matter again and again up to 
the end of his life, as will be seen from the last 
introduction he wrote for the General Surgery 
Volume of the Practical Medicine Series in 
1916. It is often urged that the public ought 
to be educated in the early signs of malignant 
disease, and this view was strongly held by 
Murphy, who was in favor of utilizing the 
services of the press for this purpose. I ven- 
ture to suggest that the better and better 
education of our profession comes first. We 
must all be aware of many instances in which 
the diagnosis of, say, malignant disease oi 

















the rectum, has been made regrettably late 
because of the neglect of one of the most 
ancient and simple examinations. What a 
dreadful indictment since we know that 65 
per cent of rectal growths occur within easy 
reach of the finger! In dealing with cancer of 
the rectum it has for long been the British 
practice to carry out a very radical excision 
and this type of operation has been followed 
by an encouraging degree of success, both im- 
mediate and remote, and with a wide range 
of operability. In.my own series 39.21 per 
cent of patients thus treated have passed the 
5 year period without recurrence. 

But this operation means the sacrifice of 
the sphincters, with the inconvenience of 
either a sacral or inguinal anus. Nearly 30 
years ago I was greatly impressed by the 
possibilities of a conservative operation which 
I saw carried out by two of my colleagues, 
and which aimed at the thorough local ex- 
cision of the growth, with restoration of the 
canal and preservation of the sphincters. The 
particular operation which I witnessed was 
successful in its immediate result, but was 
followed by early recurrence, and this I fear 
was the result in most of the other cases in 
which that operation was essayed at the time. 
These disappointments led British surgeons 
to conclude that the more extensive and 
mutilating operations were alone justifiable, 
and attempts were made to what is called 
“standardize” the operations. Personally I 
have a great distrust of so-called standardiza- 
tion in dealing with human beings and patho- 
logical conditions. I had rather be guided by 
the teaching of one of the best and wisest doc- 
tors it was ever my privilege to know, the late 
Dr. Andrew Smith of Whickham, who said 
that ‘our knowledge should be based on 
sound pathology so that in unusual cases we 
may be able to act on true principles rather 
than routine.” Both patients and diseases 
vary, and cases should be treated more on 
their merits, but this means more study of the 
individual case. In some few the growth in 
the rectum is diagnosed so early that it is 
found sufficiently localized to make it possible 
to do a thorough operation in keeping with 
those principles which guide us in dealing 
with malignant disease generally and yet with- 
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Fig. 4. Carcinoma of the ascending colon densely ad 
herent in the right loin. The transverse incision shown in 
the photograph made the resection straightforward and 
recovery was uneventful. 


out sacrifice of the sphincters. My first chance 
came in the case of a woman 30 years of age 
suffering from intractable syphilitic disease 
of the rectum, which had resisted all forms of 
treatment. I was able to resect 4 inches of the 
affected portion of the bowel and to make 
an anastomosis, with the satisfaction of secur- 
ing perfect restoration of rectal function and 
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Fig. 5. Carcinoma of the sigmoid involving the abdominal wall and coils of small intestine. There were also secondary 
glands in the groin. Successful removal with restoration of continuity of the bowel. Preliminary drainage by ciecos- 
tomy. Recent case. The smaller drawing shows the growth in section, 


sphincteric contro] (Fig. 22). This patient 
lived in great comfort until her death took 
place some years later as the result of a 
cerebral gumma. 

After this success I longed for an oppor- 
tunity of carrying out a similar operation in a 
case of malignant disease. This finally ar- 
rived in the year rgr1g, in the case of a very 
intelligent man of 55, whose first symptom 
was rectal hemorrhage, for which an equally 
intelligent medical friend advised him to con- 
sult a surgeon at once. When I saw this pa- 
tient a growth could be felt within easy reach 
of the finger, and on inspection with the sig- 
moidoscope it was seen to be about the size of 
a shilling and freely movable with the mucous 
membrane. A piece was removed for micro- 
scopical section and its malignant nature con- 
firmed. The patient was a big, bulky man 
who would not for one moment contemplate 
the possibility of a permanent colotomy. 
Without delay an exactly similar operation 
was carried out, and the part of the rectum 
which I show you was excised, through a pos- 





terior incision with removal of the coccyx 
(Fig. 23). In spite of minor complications the 
patient ultimately made an excellent recovery 
and now, nearly 11 years afterward, is aliv: 
and well without any suspicion of recurrence 
and with perfect rectal function and control 
Another most successful case was a femal: 
patient aged 44, who came under my observa 
tion in the summer of 1922. In her case th: 
growth was about the size of half-a-crown 
situated in the ampulla of the rectum (Fig 
24). A colleague, in whose opinion I had th 
greatest confidence, had seen the patient an 
had advised her that the complete radic 
operation should be carried out, but the p 
tient would not hear of the prospect of an i 
continent sacral anus, or of a colotomy, a! 
I had to accept the responsibility of decidi: < 
whether or not a purely local operation wou | 
be justifiable. I concluded that it would 
proper to make the attempt because of | 
very short history, the position of the grow 
its limitation to one side of the bowel, and ' :¢ 
fact that it could be freely moved with 
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Fig. 6. From Murphy’s original paper on the button. a and b, Appearances of 
mucous and serous surfaces of bowel after union. c, Result after joining end of small 
to end of large intestine (excision of cecum). (From the New Vork Medical Record, 1892.) 


mucous membrane. There are no special 
features to remark about the operation except 
to say that I performed it after a preliminary 
colotomy, which was subsequently closed. 
The patient made an uninterrupted recovery 
and, at the present date, over 8 years since 
the operation, is in good health and free from 
any suspicion of recurrence and with perfect 
restoration of function. 

In the hands of experienced surgeons this 
conservative operation appears to me to be 
justifiable when the growth can be easily 
reached and explored in every part by the 
examining finger, and when it is movable with 
the mucous membrane so that, independently 
of the patient straining, it can be rocked from 
side to side on the deeper wall of the bowel. 
Of course there must be no suspicion of dis- 
semination. As a rule in my cases the first 
symptom to attract the attention of the pa- 
tient has been hemorrhage, there has been a 
comparatively short history, and the growth 
has tended to be of the papillomatous type. 
So far as I am concerned the technique of this 
method is now fairly well established, though 
I am not yet prepared to dogmatize as to all 
its details. In its general plan the operation, 
as I have carried it out, is that described by 
the late Professor Kocher of Berne, and gen- 
erally known by his name. Preliminary co- 
lotomy, though helpful in some ways, is not 
without disadvantage. Perhaps temporary 
cxcostomy would fulfill the indications equally 
Well, but neither of these preliminary opera- 
tions is essential for the success of the resection 
and they are indicated only if there is definite 


obstruction. Many of my cases have done 
equally well without. Actually in my series 
of 17 cases I have done a preliminary colotomy 
in 7, and in one it was required afterward to 
enable a sacral sinus to heal. The incision is 
a vertical one from the middle part of the 
sacrum to near the anus. It is usually neces- 
sary to excise the coccyx. The aim of the 
operation is to divide the bowel just above the 
upper edge of the internal sphincter, to remove 
the affected portion inside the levatores ani 
and to divide the bowel again at least 2 inches 
above the upper limit of growth. In order to 
carry out the latter step it is often necessary 
to open the rectovesical or Douglas’s pouch. 
The bowel ends are then united by direct 
suture. Sometimes the lower limit of the 
growth is unexpectedly found to be so near 
the upper edge of the sphincter that it is im- 
possible to remove a sufficient margin of 
healthy mucous membrane below it. Under 
these circumstances I deliberately split the 
sphincter posteriorly right through the anus 
and remove the whole of the mucous mem- 
brane of the anal canal. The upper end of the 
bowel is then brought down through the 
sphincter and attached to the anal margin, 
the vertically split sphincter being carefully 
repaired with sutures of interrupted catgut. 
The development of an operation of this sort 
is of great interest and importance, and will 
be completed in all its details only by those 
who are dealing with numbers of cases fre- 
quently. Experience must be added to expe- 
rience before the lessons learned are dimmed 
by lapse of time. 
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Fig. 7. 
lesser curvature. The oesophagus was united directly to the duodenum by suture. 
The glass rod has been passed through the cesophageal opening and traverses the 
growth. The patient made an excellent recovery, was able to enjoy ordinary food 
taken in small quantities at a time, and to attend to her household duties. She died 
a year later following an operation for the relief of small intestine obstruction. At 
the postmortem examination no dissemination was found. (See also next figure.) 


In order to establish the value of such a 
method, we require exact and detailed infor- 
mation about the cases, and that is just what 
is so frequently lacking in our case reports, 
and is where much important work can be 
done by anyone who will take the time and 
the trouble. If only our young men would be 
content to follow the advice of St. Paul and 
“condescend to things that are lowly”? what 
a wealth of material they would find at their 
very door! 

I have now operated on 17 patients by this 
conservative method, in every case with 
restoration of sphincteric control. In 3 cases 
the condition was not malignant and the 





The whole stomach and spleen which was removed for carcinoma of the 


results were admirable (Fig. 24A). Of t 


remaining 14, one was a sarcoma, and tc 
In 2 cases thee 
was recurrence within a year and coloto iy 


remainder carcinomatous. 


became necessary. In another case it Ws 


recognized that there was no prospect of ci re 


by any type of operation, and therefore | ic 
conservative method was deliberately © 1- 
ployed as a palliative because of the horro 

borne of experience in the person of a relat ve 


—which the patient entertained for coloto: y. 


The functional result was excellent; a si all 
local recurrence yielded to radium, but de ‘th 
occurred from abdominal dissemination, 1 \ -at 
and g months after the operation. Ano: ier 
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Ouver, 


lig. 8. Specimen obtained after death from the previous 
case. ‘he drawing shows the direct anastomosis of the 
«wsophagus to the duodenum. The parts have been ex- 
posed from behind. 


died of apoplexy 3 years after operation, but 
without any suspicion of recurrence. Of the 
10 remaining patients: 

1 is alive and well 11 years after operation 

1 is alive and well 8 years after operation 

3 are alive and well 4 years after operation 

5 are alive and well within 3 years of operation. 


Some of these cases are worthy of special 
remark. One patient was a woman 74 years 
of age, and in her case it was necessary to split 
the sphincter vertically and to excise the mu- 
cous membrane of the anal canal. Healing 
was slow but she ultimately made a complete 
recovery in every way and remains well more 
than 4 years after operation (Fig. 25). In an- 
other case the patient, a man of 63 years, was 
the subject of long standing diabetes. In the 
irst instance abdominal exploration, followed 
by colotomy, was carried out because it was 
considered unlikely that he would tolerate 
any more extensive interference. ‘To my sur- 
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Fig. 9. A large carcinoma originating in the body of the 
stomach near the greater curvature. It was excised to- 
gether with the middle portion of the transverse colon 
(indicated by the glass rod), which was infiltrated by 
growth. The great omentum was also removed. The pa- 
tient was well for 8 years, when she showed signs of recur 
rence in the liver, which proved fatal a few months later. 
(Note the papilloma near the pylorus—probably the car- 
cinoma started in a similar growth. The stomach has 
been laid open along its posterior surface.) 


prise he made so good a recovery that the 
conservative operation was subsequently car- 
ried out and eventually the colotomy was 
closed. In this case a much larger section of 
bowel was removed than in any of the other 
cases (Fig. 26). He is now in good health, 4 
years later. Sphincteric control is perfect but 
his rectum is not so sensitive a reservoir as in 
the other cases, and it commonly contains 
feces of which the patient is unaware. None 
the less he is happy, useful, and extremely 
grateful. 

Another of the patients was a young man 
of 26. In my country, and certainly in my 
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Fig. 10. Carcinoma of the stomach involving the transverse colon. Double resec- 


tion with restoration. 
occurred without suspicion of recurrence. 


own experience, operations for rectal cancer 
at this age however heroic have usually been 
followed by early recurrence or dissemination. 
I therefore thought that the patient would 
have as good a chance with the more limited 
excision, and I am glad to say that he is now 
quite well, more than 4 years after operation 
(Fig. 27, see also Figs. 28, 29, and 30). 

In contrast to the large bowel and the rec- 
tum, cancer of the mouth has long been recog- 
nized as peculiarly malignant and prone to 
resist our best efforts for its amelioration. But 
all mouth cancers are not the same and in 
some the results of operation have been sur- 
prisingly good. At present this is a field in 
which we are hoping much from radium, 
though the time has not yet arrived at 
which we can always stay our hand and say 
that if radium fails nothing remains to be 
done! It is a delight to be able to offer some 
relief to these abandoned cases by a thorough 
local removal, and the results are sometimes 





Patient lived for 8 years in complete comfort when death 


most encouraging. I rejoice to see from tim: 
to time patients on whom I have operated i): 
this way 7, 8,9, 10, and 12 years ago (Fig. 31), 
and more recent cases have furnished great 
encouragements. I show you half the low:r 
jaw of a man (Fig. 32) removed merely as a 
palliative over a year ago. It was a most un- 
promising looking case and I nearly declind 
to interfere. He is now well and happy aid 
has “what all good men desire, enough wok 
to do and strength enough to do it” (Kiplin; ). 

In these extensive resections of the j: w 
with the tongue or floor of the mouth, Koc! er 
pointed out long ago that the prognosis v is 
much worse when the mechanism of degli ti- 
tion was interfered with, and Professor >ir 
William Macewen stressed the same poi it. 
In this connection I want to bring to y ur 
notice the application of the principle of s! ort 
circuiting, or exclusion, and the two-st .ge 
operation. When the resection must of ne es- 
sity interfere with swallowing, the pla: of 
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Vig. 11. Carcinoma of the stomach, sub-total gastrectomy. Patient made a good 
recovery and remained well for 5 years when symptoms of recurrence appeared which 


proved fatal 9 months later. 


making a temporary gastrostomy has proved 
most effective and helpful. I am accustomed 
to carry it out 2 or 3 weeks before the opera- 
tion on the mouth, and at the same time I may 
remove carious teeth, etc. It not only removes 
the difficulty and discomfort of feeding, but 
does away with the dread of that process and 
much of the unavoidable sepsis associated 
with it. This plan, which I first used about 10 
years ago is much appreciated by the nursing 
staff, and I have no hesitation in saying that 
it has greatly diminished the mortality (Figs. 
33 and 34). 

Even when used merely as a palliative for 
cases of malignant disease of the mouth in 
which removal cannot be contemplated, gas- 
trostomy often brings much relief and may 
enable “death to put on some kind disguise” 
(Don Quixote) for the patient may gradually 
fade away or develop a low form of pneu- 





monia which carries him off while he expe- 
riences great relief from the gastrostomy. Is 
it not our mission “‘to help those to die we 
cannot help to live” (Munthe)? The resist- 
ance to cancer undoubtedly varies, but the 
factors underlying this variation are ill under- 
stood. Personally I remain convinced that 
fear or dread greatly diminishes the resistance 
to cancer. 

What greater encouragement can we have 
than the contemplation of the case of the old 
man whose picture I show you (Figs. 35 and 
36)? Ten years ago, when 67 years of age, I 
removed the front of the jaw and the floor of 
his mouth for an epithelioma which had com- 
menced in the gum. It was only expected to 
be a palliative operation, but 4 years later he 
returned quite well as regards the mouth, but 
with symptoms of rectal cancer. A permanent 
colotomy was made, and a sacral excision of 








Patient alive and well 


Fig. 12. Carcinoma of caecum. 
16 years after resection. 


the rectum carried out, and he now remains 
well and happy. a fine specimen of courage 
and determination. 

Now let me refer to another type of malig- 
nant disease, in order that I may tell you that 
in my experience the results of the energetic 
and thorough treatment of sarcoma are not so 
uniformly mournful as many people believe. 
Years ago I was greatly impressed by the case 
of an old lady who developed sarcoma of the 
right upper jaw 22 years after the opposite 
one had been successfully removed for the 
same condition. Since then I have learned to 
expect good results following excision of the 
upper jaw, and have patients alive and well 
3, 5,8, and 10 or more years afterward. These 
better results I attribute to the more deliber- 
ate operations which preliminary laryngotomy 
or intratracheal methods of anesthesia allow. 
The illustration (Fig. 37) shows a favorable 
type of sarcoma so far as prognosis is con- 
cerned and the patient is alive and free from 
recurrence now, 26 years after operation. A 
much more active growth was that in the case 
of a girl aged 13 years from whom I removed 
a rapidly growing sarcoma of the vastus ex- 
ternus muscle 10 years ago, and a recurrence 
2 years later (Fig. 39). Today she is alive and 
well and able to follow her occupation (Fig. 
40). In this case as in others operated upon 
for sarcoma, I have employed prophylactic 
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Fig. 13. Carcinoma of the cecum. Patient alive and 
well 15 years after resection. 


doses of the mixed toxins of your Dr. W. B. 
Coley, for a period of 2 years after the opera- 
tion. I am glad to have this opportunity o! 
saying how much I admire his persevering 
advocacy of a method of treatment which | 
have always believed to be most valuable. 


THE SURGERY OF ANKYLOSIS 

“The results we have obtained have been most grat 
fying, not only to us but to the patients, and it is t/ 
patient who must be considered.” 

Arthroplasty. J.B. Murphy. 
May, 1913. 

Raffaele Bastianelli, in his oration for 192 
dealt with Murphy’s work on the surgery «/ 
the joints. His papers on this subject a 
admirable and especially the one from whi. h 
I have quoted because by that time he h. ( 
come to such definite conclusions and most I 
all because he illustrates his work by such : «- 
cellent case reports that the reader can ju: 
for himself. I have watched the developm 
of this branch of surgery with the greatest 1 
terest, and I have no hesitation in saying t \at 
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Fig. 14. Carcinoma of the ascending colon. Resection in two stages; patient alive 


and well 15 years afterward. 
on the case. 


if Murphy had never made a stiff joint move 
he would still be entitled to the greatest credit 
for focusing the attention of the profession on 
the subject of joint infections and their con- 
sequences. As was his wont, he reviewed the 
whole question and went into the pathology 
of the infection of joints and was thereby led 
to deal largely with the methods for the pre- 
vention of ankylosis. In the treatment of 
established ankylosis he encouraged interfer- 
ence in such a way as to impel the conscien- 
tious surgeon to try his plan in many cases in 
which he might otherwise have been. content 
to leave matters alone! He insisted that none 
but a skilled and experienced surgeon should 
undertake this work, and then only after hav- 
ing performed the operation repeatedly first on 
the several joints of the cadaver and secondly 
on animals. But he was ready to admit his 


The intussusception was incidental and had no bearing 


failures and I was much struck by this during 
my visit to his clinic at Rush Medical College, 
for there he frankly admitted that he had 
utterly failed in a case of ankylosis of the knee 
in which perhaps it would have been better 
to have left matters alone. But great awards 
await surgeons and patients who have the 
courage to venture on this operation. I want 
to bring before your notice the case of a pa- 
tient, J. B., who first came under my care in 
1911 when he was 18 years of age. This lad 
had a bony ankylosis of the right elbow, the 
result of an acute osteitis of the humerus 
which in turn followed a primary acute staphy- 
lococcic osteitis of the left tibia which had 
commenced 6 years previously. After dealing 
with sequestra both in the tibia and in the 
humerus, a Murphy arthroplasty was subse- 
quently carried out on the elbow. A focus of 








Fig. 15. Carcinoma of the pelvic colon in an enormously 
fat person. Removal with permanent colotomy; patient 
alive and well 8 years afterward. 
residual sepsis was opened up and probably in 
consequence an acute infection of the wound 
occurred. Despite such unfavorable auspices 





SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 16. Carcinoma of sigmoid infiltrating the small in 
testine and with three holes communicating with the latter, 
a natural entero-anastomosis. Patient, a woman of 65 
years, gave a history of 4 years colic with 1 year of diarrhoea 
and loss of weight. Death occurred after resection and on 
postmortem did not show any evidence of dissemination 
whatever. 
recovery was complete and after some months 
he was able to return to work. Since that 
time he has suffered now and again from an 
outburst of sepsis in connection with the orig 
inal focus in the tibia and once in the regio1 
of the elbow, but these have caused only tem 
porary disability. 





lig. 17. Carcinoma of the splenic flexure involving the small intestine and stomach. A two-stage operation » th 
triple resection was followed by recovery. Three years later the patient died from another cause and at the }) +t- 


mortem no evidence of dissemination was found. 
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SMALL INTESTINE 


Fig. 18. Carcinoma of the transverse colon involving the small intestine and the 
abdominal wall at the umbilicus where there was a fecal fistula. Resection with 
restoration of bowel. Patient alive and well for 9 years and 4 months when she 
died of nephritis without any evidence of recurrence. 


His work as a foyboat man entails the con- 
stant use of his arm in the management of 
his craft and in handling heavy ropes and 
climbing up and down ladders. Now, 17 years 
after the arthroplasty, his arm remains as 
good as ever (Fig. 41). He is regularly at work 
and winter and summer spends his time row- 
ing about the river. About a year ago he was 
set up with a new boat, and we must take it 
as a subconscious compliment to Murphy that 
he has christened her ‘‘success”’! 

Clearly every case should be treated on its 
merits, and there cannot be any general rule 
as to when a surgeon should interfere, but as 
a result of Murphy’s work we all of us now 
view the subject in quite a different way and 
in a much more rosy light. In one important 
field I think this method has been much neg- 
lected, and I would strongly urge that more 
attention should be paid to arthroplasty in 
dealing with ankylosis of the finger joints, 
Which often has so great an economic impor- 
tance. I have always thought that it was 
greatly to the credit of my friend Hybbinette, 
of Stockholm, that he thought it worth while 


to demonstrate this operation before some 
Rritish visitors. To my mind it does not in 
the least belittle Murphy’s work to admit that 
it is not always necessary to use the fascial 
graft. In dealing with ankylosis of the jaw, 
for instance, I have found that it is only nec- 
essary to remove a sufficiency of bone to secure 
a lasting good result. The illustration (Fig. 
42) shows the left temporomaxillary joint 8 
months after I had carried out an ordinary 
excision, i.e., without interposition of fascia, 
for bony ankylosis originating in a septic ar- 
thritis of aural origin. The patient was a lad 
of 18 who died of acute nephritis. The picture 
shows the wonderful restoration of the joint, 
the bony surfaces closely simulate the normal 
contour and were covered by a layer of what 
looked like articular cartilage. 

In this matter it was not so much Murphy’s 
own work as the light he focused on the whole 
subject, and what he stimulated other sur- 
geons to do. But the lessons about the early 
stages of infection of the joints and their 
treatment which he strove so hard to drive 
home are very necessary at the present day. 








lig. 19. Carcinoma of the rectum removed with a por 
tion of the vaginal wall by the lower route. Patient, a 
hard-working woman, is alive and well 18 years afterward. 


I want to direct your attention to a class of 
case in which an acute infection of a joint may 
come on insidiously and with few signs in the 
early stages. Our conception of septic arthri- 
tis is usually of an acute disease with a defi- 
nite and very painful onset, and pursuing a 
rapid course. The features and importance of 
the milder types are not sufficiently empha- 
sized in the textbooks. How much better 
would it be if these works for the guidance of 
youth could be illustrated by short, accurate 
notes of cases! I believe Murphy had such a 
work in mind, if he was not actually engaged 
on it when the great Reaper cut off his activi- 
ties. It is most important that the whole pro- 
fession should realize that these mild cases do 
occur, that they are apt to be mistaken for 
rheumatism or growing pains or perhaps for 
early tubercle, whereas an infection which 
usually goes on to destruction or ankylosis is 
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Fig. 20. Carcinoma of rectum. Excision by lower rout 
after preliminary colotomy. Patient is free from recu: 
rence, now 16 years after the operation. 


really the case. Further, it cannot be to> 
clearly realized that at a stage at which tle 
diagnosis should be made and treatment co1 

menced the X-ray does not help, and : - 
peatedly shows a normal joint contour. T e¢ 
case of a lad of 14 who came under my ©- 
servation in 1927 was a very striking exam] 

He was admitted to hospital on June 3, co 1- 
plaining of pain in the left hip with inabil ‘y 
to walk. The trouble first came on gradu 
while he was at work 8 days previously. \ 
the beginning it was just like a twitch w 
walking, but 2 days later it became conti \u- 
ous. On the day of admission the oy 
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Fig. 21. Carcinoma of rectum involving the prostate. Excision by the lower route after preliminary colotomy. 
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A slice 


of the prostate, the seminal vesicles, and the terminations of both vasa had to be included in the excision as shown on 
the reverse of the specimen. There was a urinary fistula which took 6 weeks to close. The patient is now alive and well, 


and free from recurrence 15 years after operation. 


vomited, he had fever of 102.8 degrees F. and 
looked correspondingly seedy, but he made 
little complaint and described his trouble 
merely as a stiffness in the joint which de- 
veloped during the night but disappeared on 
movement during his waking hours. At that 
time the physical signs were so slight as to be 
overlooked save by the most experienced and 
vigilant observers (like hospital sisters of long 
service who certainly deserve this description). 
At that time, and as late as a month after- 
ward, the X-ray was entirely negative. While 
the patient was under treatment the signs 
became more and more definite, and in spite 
of care the condition went on to destruction 
of the upper epiphysis which was removed 
as a sequestrum on September 27 (Fig. 43). 
Only the significance of the history and of the 
clinical signs are to be relied upon, and this 
really brings us back to the question of teach- 
ing and emphasizes once again the extreme 
importance of actual contact with patients. 
No other method, oratorical, didactic, pic- 


torial, even by moving picture, can demon- 
strate the slight limitation of movement, the 
protective rigidity which at once comes on 
when it is attempted and the guardian atti- 
tude of the patient toward the lesion in his 
joint. Nor can pictorial methods show the 
slight but progressive deterioration in general 
condition, the fretful intolerance of even gen- 
tle examination, the scarcely visible engorg- 
ing veins, and the slight obliteration of the 
hollow over Scarpa’s triangle. These vastly 
important signs can be learned only by re- 
peated observation at the bedside. The im- 
portance of early treatment in these cases can 
scarcely be over-stressed for, as Murphy said 
“the acute arthritides . . . are surgical lesions 


from the very first day.”” The prognosis is 
always serious and doubtful, but the results 
will be best if adequate extension is employed 
from the outset. Murphy’s work was just a 
little obscured for English readers by his con- 
stant reference to “‘ Buck’s extension.”” We in 
England are not familiar with any apparatus 
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lig. 22. Syphilitic stricture of the rectum. Conservative 
resection; patient made a good recovery with complete 
restoration of function. 


by that name, though it only refers to the 
method of weight and pulley extension which 
now seems universal and should be taught to 
all students for the apparatus can be so easily 
applied and treatment with it carried out in Fig. 23. Early carcinoma of rectum. Conservative resec 
the homes of the people. tion, perfect function. No recurrence for 11 years. 











Fig. 24, left. Conservative resection of the rectum for carcinoma. The patient, a woman of 44 
years, is alive and well and with complete restoration of function more than 8 years after operation. 
Fig. 24A. A papillomatous condition of the rectum treated by conservative resection. The 
bowel has been turned inside out the better to show the growth. 
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WILKINSON. 


Fig. 25. Conservative resection of rectum for carcinoma. 
Patient, a female aged 74 years. Specimen shows mucous 
membrane of anal canal. The sphincter was divided ver- 
tically and the bowel brought down to the anus. Complete 
restoration of function. Patient alive and well 4 years after 
operation. 

CLINICAL RESEARCH 

“T have but one lamp by which my feet are guided, 
and that is the lamp of experience. I know of no way 
of judging the future but by the past.” 

Patrick Henry. 

“Truth is not the child of authority, but of time.” 

Lord Bacon. 


Murphy by his life work showed how much 
could be done in the way of purely clinical 
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Fig. 27. 





lig. 27. Carcinoma of the rectum. Conservative resec- 
tion; patient a young man of 26 years is alive and well 
more than 4 years after operation and with perfect restora- 
tion of function. 

lig. 28. Conservative resection of rectum for carcinoma. 
Man, aged 51 years. Includes mucous membrane of anal 
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Fig. 26. Conservative resection of the rectum for car 
cinoma. Man, aged 62 years. The patient was a diabetic 
but made a good recovery and is now well with restoration 
of function more than 4 years after operation. 


research, and in that respect alone his exam- 
ple proved an abiding stimulus to a great 
many of us whose activities are dictated by 
the insistent claims of practice, whether in- 
side or outside hospital walls. With the living 
patients as the pivot for research, all may take 
heart of grace for clinical problems are never 





canal. Perfect restoration; patient alive and well 2 years 
after operation. 

Fig. 29. Sarcoma of the rectum. Conservative resec- 
tion; the actual growth has prolapsed from the bowel. The 
specimen shows the relationship of the rectovesical pouch 
to the bowel removed. Recent case. 











Fig. 30. Conservative resection of the rectum for carci- 
noma. Man, aged 45 years. Alive and with perfect 
restoration of function 4 years after operation. 


ending and there will always be an immense 
amount of work to be done on these lines. 
Among the cases which I demonstrated when 
Dr. Murphy visited Newcastle, was that of a 
girl, aged 18, with tuberculous glands in the 
right groin which had made their appearance 
after excision of a portion of the lower ileum 
and cecum for a tuberculous lesion. At the 
abdominal operation a large mass of glands 
was found in the mesentery (Fig. 44), and 
they could not all be removed with the bowel. 
The patient made an excellent recovery, but 
during an unexplained period of lowered 
resistance about 2 years later, the groin glands 
appeared and when shown before the visiting 
surgeons there was a large mass along Pou- 
part’s ligament. As the result of general 
treatment her condition steadily improved 
and the glands slowly disappeared. She then 
remained perfectly well for 15 years when 
symptoms of intestinal tuberculosis recurred 
and led to her death—an apt illustration of 
the long period during which tubercle bacilli 
may lie dormant. There were many inter- 
esting features about this case, but the patient 
was really shown to raise the interesting ques- 
tion of the focus of infection of tuberculous 
glands in the groin, and I then made the sug- 
gestion that in the great majority of such 
cases the infection arises from the mesenteric 
glands. This was quite contrary to the general 
teaching, for most authorities then, and indeed 
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now, assume that in these cases there is an 
external tuberculous skin lesion on the foot or 
leg, and that the groin glands are infected 
therefrom. The evidence of this source of in- 
vasion is quite unconvincing and I myself 
have never found such a skin lesion in the 
several cases of tuberculous groin glands with 
which I have had to deal. In any situation an 
external infection of a wound or abrasion with 
tubercle is a very rare event and when it 
occurs it can scarcely be overlooked. In 30 
odd years I have seen only two undoubted 
cases, one of the lip and another of a finger; 
both were unmistakable, and were accom- 
panied by tuberculous lymphangitis as well 
as tuberculous adenitis. They ran an acute 
course and in both thorough and timely 
operative removal of the focus and its conse- 
quent mischief was necessary. The same 
doubt arises with regard to the origin of tuber- 
culous glands in the axilla and the same 
unsatisfactory explanations are still offered. 
With the exception of the very rare tuber- 
culous affections of the breast, I have never 
found a local focus of infection for these 
axillary glands and abundant evidence goes 
te show that in the majority of cases their 
focus is also in the mediastinum or mesentery. 
Of course, the evidence of the site of invasion 
is not always obvious and we may have long 
to wait for confirmation of what we believe 
to be true and have often to piece history and 
clinical observations together. The general 
question of the focus of infection in tuber 
culous glands has always interested me, anc 
the patient shown to Dr. Murphy led me t 
set out on a piece of clinical research in thi 
hope of discovering some principles whic! 
would be a guide to our practice in dealin 
with these cases. I had endeavored to glea 
guidance from the literature but like Oma 
Khayyam 

“Myself when young did eagerly frequent 

Doctor and Saint, and heard great Argument 

About it and about; but evermore 


Came out by the same Door as in I went.” 
The Rubaiyat, Stanza XX VII 


When I first commenced to take an inter: 
in surgery, some 35 years ago, it was the us» || 
custom to operate on nearly every case / 
tuberculous glands, whatever their situati 
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lig. 31. Three views of a patient 11 years after excision 
of the tongue for epithelioma, and 6 years after removal of 
the left half of the jaw for recurrent glands which were 
adherent to the bone. The second operation was carried 
out after preliminary gastrostomy. The small drawing 
shows the portion of jaw with the mass of adherent growth. 








As a rule the surgeons of those days made the 
most beautiful dissections and took the great- 
est possible care in the exercise of the art of 
surgery for the cure of their patients, but the 
results were extremely variable. Sometimes 
the patient would have no further trouble, 
the scar would be little obvious, and everybody 
would be satisfied but oftener than not, as 
soon as convalescence from the operation was 
satisfactorily over, another group of glands 
would make their appearance. Usually the so- 
called recurrence was looked upon as an in- 
dication for further vigorous surgical attack. 
This would necessitate general anesthesia for 
an hour or often two, there would be con- 
siderable blood loss in the aggregate and 
much shock. As a result the original focus 
would be further encouraged in its activity 
and before the poor patient had recovered 
from the effects of this surgical onslaught, 





Fig. 31A. Patient 8 years after removal of the anterior 
third of the tongue for epithelioma. The glands were 
affected and a complete Crile’s operation was carried out. 
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Fig. 32. Epithelioma of the alveolar margin invading the 
jaw and with secondary glands adherent to the latter. 
Palliative resection. Patient alive, well, and comfortable 
more than 12 months later. 


yet another group of glands would become 
enlarged, and would sometimes be as ener- 
getically attacked. Finally the patient would 


TONGUE 


THE GROWTH 


ASCENDING RAMUS 
OF JAW 


MASS OF SECONDARY 

GLANDS. WITH 

STERNO MASTOIO 
MUSCLE 


Fig. 34. Epithelioma at root of tongue involving poste- 
rior part of floor of mouth. Specimen of a portion of jaw 
with mass of secondary glands and sternomastoid muscle. 
Operation 2 weeks after preliminary gastrostomy. Patient 
made uninterrupted recovery. Recent case. 


4 THE 
EPITHELIOMA 
TONGUE 


Fig. 33, above. The scar after excision of the growth 
shown in the next figure. The operation was carried out 
after preliminary gastrostomy. The patient made an en 
tirely uninterrupted recovery. 

Fig. 33A. Portion of jaw from the previous patient 
It shows the epithelioma involving the alveolus, the floo1 
of the mouth, and the back of the tongue. 


go downhill and not infrequently developed 
symptoms of general tuberculosis which ofte1 
proved fatal. The experience of Denys, tha 

wise and lovable character in “The Cloist« 

and the Hearth,” seems aptly to illustrate th 

matter when he expostulated to Gerard: 


“When a soldier bleeds from a wound in batt! 
these leeches say ‘Fever, Blood him!’ and so th 
burn the wick at t’other end too. They bleed t! 
bled. Now at fever’s heels comes desperate wea 
ness; then the man needs all his blood to live; b 
these prickers and burners, having no forethoug]! 
recking nought of what is sure to come in a fi 
hours, and seeing like brute beasts only what 
under their noses, have meantime robbed him of t 
very blood his hurt has spared him to battle t! 
weakness withal; and so he dies exhausted. H 
dreds have I seen so scratched and pricked out of | 
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Fig. 36A. 


world, Gerard, and tall fellows too; but lo! if they 
have the luck to be wounded where no doctor can be 
had, then they live; this too have I seen.” 


Because of the lack of uniformity in the 
results of surgical intervention, as well as the 
many bad results, it became the fashion for 
many surgeons and doctors alike to decry 
radical surgery and to employ niggardly 
interference, or to advocate non-operative 
treatment. In view of the frequent dis- 
appointments following surgical intervention 
this was not an unreasonable attitude. Since 
that time, and usually following the dictates 
of fashion, rather than the guidance of 
pathology, all sorts of treatments have been 
carried out, and these have varied from medi- 
cines to sea-air, from sea-air to vaccines, from 
vaccines to X-rays, from X-rays to sunlight, 
either real or artificial, and from this to ra- 
dium, etc., etc. But the results have still been 
uncertain and extremely variable, some cases 
doing well and others being palpable failures. 


Fig. 36. 


Fig. 35. Amanof 74 years of age, 10 years after 
removal of the front of the lower jaw and floor 
of mouth for epithelioma (specimen in left hand) 
and 4 years after excision of the rectum for a 
double growth (specimen in right hand). Patient 
is now alive, well, and cheerful. 

Fig. 36. The same patient as in previous figure. 
It shows the small amount of deformity in pro- 
file and the portion of jaw removed to years ago. 

lig. 36A. 


Drawing of specimen. 


I have constantly pointed out to my pupils 
that though under very diverse methods of 
treatment tuberculous glands may disappear, 
clinically there is no evidence that the bacilli 
are killed, and I tell them that it is like the 





ABDOMINAL OBLIQUE 
MUSCLES 


Fig. 37. Spindle celled sarcoma of abdominal wall. Ex- 
cision with part of crest of ilium; patient alive and well 26 
years later. 
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Figs. 38, 39, and 40. Recurrent sarcoma of the vastus externus muscle. The first growth 
was removed in October, 1920, and the recurrence in November, 1922. On the latter occasion 
the whole of the affected muscle was removed. The incision required is shown in the photograph 
on the right. The patient is now alive and free from recurrence Io years after the first operation. 


gravestones in country churchyards, which 
are set up to remind us that those whom they 
guard are “‘not dead but sleepeth”’ (Fig. 45). 
Even calcification is not a sure sign of dissolu- 
tion. I have repeatedly seen glands “cured” 
by these various methods, subsequently be- 
come active, and give rise to such manifesta- 
tions as to necessitate surgical interference. 
In many cases as one sees them today, the 
most desperate efforts have been made to 
avoid surgical interference, too often with the 
result that abscesses have formed and have 
not infrequently been incised and secondarily 
infected. The children of tuberculosis officers 
and of physicians have furnished evidences of 
the failure of the methods which they employ. 
It may be that the good results far outweigh 
the bad, and that I see only the failures, but 
if that is so the latter must indeed be common! 
Of course there can be no doubt that the most 
diverse methods of treatment may lead to 
temporary amelioration, but it is the perma- 
nence of the results which experience has led 
me to doubt. I am fully alive to the necessity 


for continuity in our methods for the treat 
ment of tubercle wherever it occurs, an 
have always taught that to be successfu 
these methods must be employed until lon; 
after the patient is clinically cured and noi 
for a stated number of months or even years 
In the dilemma as to what was the best cours: 
to adopt when asked to assume the responsi 
bility for the treatment of patients with en 
larged glands, I pursued the Murphy metho: 
and asked myself the question ‘‘What is th 
reason for all this variability--what can b 
the underlying pathology in these cases’ 
As the result of clinical experience, the abu: 
dant disclosures of the post-mortem room, an 
the long continued study of the after histor 
of many cases, I am now prepared to subm 
that there are two great groups of cases 
which the neck glands are involved in a tubs 
culous process. In the one group the infectir 
is entirely local and arises in connection wi 
the tonsils or the nasopharynx, or much m¢ 
rarely with the teeth, and in the other gro 
a primary infection of the mesenteric 
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lig. 41. Showing the result 17 years after a Murphy 
arthroplasty for bony ankylosis of the elbow joint. The 
patient’s employment entails rowing about the river. The 
X-ray photograph taken at the same time shows the condi- 
tion of the joint. 


mediastinal glands is the cause. In the naso- 
pharyngeal group the primary focus can be 
dealt with and if this is not promptly followed 
by the complete disappearance of the glands, 
these ought to be removed by a well planned 
dissection. Cases in which the focus is in the 
mediastinum or mesentery are in quite a dif- 
ferent category. There the enlargement of 
external glands is an evidence of the break- 
down of the general powers of resistance and 
the first essential is to re-establish the latter. 
If the local glands do not yield to these meas- 
ures it may be necessary to interfere surgi- 
cally, either to deal with broken down areas or 
to excise completely a group of glands, but no 
such interference must be attempted until 
the general resistance has been encouraged in 
every way possible. 

So that whereas in the nasopharyngeal 
group a radical operation is the ideal and 
proper procedure, in the mesenteric group it 
is not the first essential but may be a neces- 
sary adjunct. The continued observation of 
cases over a number of years entirely supports 
this view of the essentials of treatment. For 
instance, in a series of cases traced for many 





lig. 42. Temporomaxillary joint 9 months after removal 
of the condyle for bony ankylosis. The functional result 
was satisfactory. Patient died of acute nephritis. 


years, there were 63 of the nasopharyngeal 
group in which the glands had been removed 
by a complete dissection, and only one, or 1.58 
per cent, developed a tuberculous lesion else- 
where and died. On the other hand, in a 
series of 20 of the mesenteric group no less 
than 55 per cent had developed tuberculous 
lesions elsewhere and of these 45 per cent had 
died of tubercle. These cases had all been 
carefully watched and none of the patients in 
either group had been operated upon for less 
than 5 years when the investigation was 
carried out. 

This conception of the origin of tuberculosis 
of the glands which I have tried to put before 





Fig. 43. Upper epiphysis of the femur removed as a 
sequestrum 116 days after the onset of a subacute type of 
arthritis. 
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Fig. 44. The lower end of the ileum excised with the cacum and the correspond- 
ing mesentery. The cacum is the seat of tuberculous disease and the glands in the 
mesentery were extensively involved by the same process. The dilatation of the ileum 
was due to chronic obstruction. The patient, a girl aged 18 years, made a good recovery 
from the operation and enjoyed excellent health until 15 years afterward when death 
occurred from recrudescence of tuberculous disease in the small bowel. 


you has received abundant confirmation from 
increasing clinical experience. I believe it to 
be accurate and I have found it to be of the 
greatest help in the management of these 
cases, so that, with it as a guiding principle, 
order has come out of chaos. 

CONCLUSION 


“The more the World changes, the more it remains 
the same.” 


Another reading is still more apt and we 
may say “while the times change man is 
always the same,” and the older one grows in 
the knowledge of medicine, the more one 
realizes how true is this with afflicted hu- 
manity. So far as teaching is concerned this 
knowledge should help us and hearten us, for 
it surely shows that the methods which pro- 
duced a Murphy are still good to produce 
men of the same caliber for tomorrow. His 
best education was that obtained by being 
brought into intimate contact with disease at 
an early stage in his career, and throughout 


life his education was carried out on th« 
same clinical lines. There is a serious tend 
ency to endeavor to apply the methods o 
mass production to the making of doctors 
but that will not do. There never was : 
subject in which it was more necessary to gi 
in close touch with realities, and for this pu: 
pose, while the principles are being taugh 
clinical teaching must be decentralized an 
must be largely individual. So far as unde 
graduate teaching is concerned, I want to si 
a word in favor of the British system, 1 
which, by our dresserships and clerkships, 0: © 
students, at a comparatively early stage, : 
brought into close contact with actual | 
tients and have themselves an opportunity / 
making repeated and leisurely examinatic ‘s 
and of verifying the diagnosis about wh h 
they have been told. This feature of our e |- 
cation impressed the writer of the Flex 
Report of 1912, who commented as follow: 
“The English are indubitably correct in hol 
that sound medical training requires free contac vl 


4 


da 





the ages. 
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the student with the 


disease.” 

As I think of Dr. Murphy, and his extraor- 
dinary knowledge of surgery in all its forms, 
I cannot help feeling that he was the product 
of this sort of training, and it was probably 
because he felt the great necessity for this 
actual contact with disease that he devoted 
himself so whole-heartedly to teaching. I do 
plead for more clinical work and for the study 
of disease by the side of the patient. Con- 
tinuity in teaching and observation is also all 
important and in this we cannot improve on 
the example of Murphy for he brought his 
patients before the class many times if neces- 
sary, so that his pupils were kept in touch 
with the elucidation of the various points. 
This is a plan which I associate in my mind 
with the clinic of Professor Kocher, and I 
sometimes wonder if both these great teachers 
learned the method in Vienna for they were 
both ardent disciples at the shrine of Billroth. 

In his efforts to educate the profession, 
Murphy carried on the pioneer work of his 
own teachers, but education is a continuous 
process which must go on and on throughout 
It must ever be slow and laborious 
for both those to be taught and those who 
hold themselves responsible as teachers. I 
venture to suggest that the profession, and 
especially this great College of Surgeons, 
should set itself against attempts to arrive at 
medical education by easy routes. Clinical 
work cannot be learned by watching cinema 
demonstrations, and I have no hesitation in 
saying that, except in a very limited field, 
the cinematograph is a dangerous method if 
it is offered in place of the more laborious plan 
where the learner comes into direct contact 
with the patient. For post graduate teaching 
it may prove useful, and it is certainly the 
means of bringing before the eye of many 
what can only be closely observed by the few, 
but therein danger lies. 

Murphy’s life was an illustration of a con- 
tinuous process of self-education, which John 
Stuart Mill said was ‘to question all things; 


actual manifestations of 
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never to turn away 


from any 
accept no doctrine, either from ourselves or 
from other people without a rigid scrutiny by 


difficulty; to 


negative criticism.”’ Can anyone doubt but 
that this was Murphy’s daily task, and can 
we doubt its wisdom? Of easy routes to 
knowledge there may be many, but to wis- 
dom none, and from the dim distant past on 
its way to the future comes the message 
“Wisdom is the principal thing, therefore get 
wisdom.” But the task is not easy and for 
some of us seems impossible, but let all remem- 
ber Murphy’s message, “Only by infinite 
labor can competency be maintained.” 
“Does the road lead uphill all the way? 

Yes, to the very End. 

Will the jou-ney take the whole long day? 

From Morn till Night, my friend.” 

Christina Rossetti. 
And now my task is at an end. It has been 

a great honor and privilege to deliver this, the 
eleventh, Murphy Memorial Oration, and 
peculiar pleasure to endeavor to pay a tribute 
to the memory of a great surgeon and a great 
teacher, whose life will always remain an in- 
spiration to us all. I am unable to guess why 
I have been selected for this privilege but I like 
to think that it is as a compliment to the 
Provincial School of Surgery to which I be- 
long, a School that has given a Richard Lam- 
bert, a James McIntyre, a Yeoman Heath, a 
Frederick Page, and a Rutherford Morison as 
humble worshippers at the Shrine of Surgery, 
and I do not forget that Murphy once said 
that the best surgery is not all done in the 
biggest cities. 
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THE TREATMENT OF MALIGNANT TUMORS OF THE 


URINARY 


HENRY WADE, C.M.G., D.S.O., 


TUMOR or neoplasm has been defined 
as an autonomous and functionless 
growth of tissue, which possesses the 

power of apparent limitless growth and which 
originates from a single primary focus. The 
medical problem its presence thus presents 
differs from all other diseases, in that when 
once established it continues to grow; it ex- 
cites no reparative response on the part of 
the tissues of the host, a natural cure never 
results. A cure can thus only be effected by 
removal or destruction of the growth, but 
before such is attempted whether the tumor 
be innocent or malignant the points to be 
determined are whether such is necessary and 
if so whether this is possible. 

The innocent tumor remaining local may, 
under certain circumstances, be left undis- 
turbed and the patient’s health unimpaired by 
its presence, but if such a decision is come to 
it should be borne in mind that the innocent 
tumor always has in itself the potentiality 
of assuming the malignant characteristics 
of invasion, dissemination, and destruction. 
The innocent villous papilloma of the blad- 
der, if left undisturbed, ultimately undergoes 
malignant changes. If removal is decided 
upon, the ideal treatment aimed at in the in- 
nocent growth is to remove it locally and en- 
tirely with the minimum amount of damage 
to the surrounding structures and without 
liberating any of the cells of the growth into 
the neighboring tissues. In malignant disease 
the ideal aimed at in operative treatment is 
to excise the entire growth, the entire organ 
in which it is situated, the lymph parts flow- 
ing from it, and the lymph glands draining it, 
complete and in one piece. Circumstances 
frequently render this ideal unachievable. 
The disability that results from the loss of the 
entire organ involved may be so serious to the 
patient as to justify less radical measures and 
the preservation of part of it. The warrant 
for this limited procedure, however, can be 
established only when it is demonstrated that 


1Presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 
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this conservation is not followed by more fre- 
quent recurrence of the disease, or if recur- 
rence does take place, the previous operation 
has not rendered impossible the ultimate 
achievement of a cure by radical surgery. If 
removal of the malignant tumor be impossible 
from the vital importance of the organ in- 
volved or the extent of the dissemination of 
the disease, in many cases surgery can relieve 
the suffering and prolong life by certain 
palliative operations; the beneficial effect of 
cerebral decompression in irremovable tumors 
of the brain is well known; the starvation of 
the patient which results from the mechanical 
occlusion of the channel in cancer of the 
cesophagus may be overcome by a gastros- 
tomy; an inguinal colostomy for irremovable 
carcinoma of the rectum by resting the growth 
and preventing obstruction may be followed 
by as much as 7 years of relative comfort. 
The patient upon whom the operation of 
suprapubic cystostomy has been performed 
for irremovable carcinoma of the prostate may 
anticipate a further two years of life. 

For the treatment of these cases which are 
considered inoperable from the standpoint of 
radical surgery, there is still available certain 
agents employed for tumor cell destruction 
Many are employed, and the use of certain 0 
them is occasionally advocated in preferenc: 
to the use of the knife, but none of them ar 
specific in destroying the cancer cells an 
leaving undamaged the neighboring health 
tissue. In radium we have the nearest a) 
proach to specific action. X-rays are of val! 
occasionally. Coley’s fluid in the hands 
the expert appears to produce occasional 
beneficial results. Treatment by lead, if 
has not proved of much value in surgery, ¢ ) 
at least have this said of it, that it has de 
onstrated what the ancient alchemist ne\ 1 
achieved, it has shown how to transmut: a 
baser metal into gold. 

If the knife is set aside in the treatmen' 
innocent or malignant tumors and a met! d 
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Fig. 1. A villous papilloma. 
crograph shows two papilli, a; transitional epithelium, ), 
stratified and arranged radially to the connective tissue 
core. Fibrous tissue core, c, with numerous capillary blood 
vessels, d. The high power photomicrograph shows tran- 


The low power photomi- 


of cell destruction is substituted, it is neces- 
sary to establish clearly the reason for the 
substitution. If any or all of them possess 
properties superior to the method of excision, 
it follows that the knife should be permanently 
dethroned. Are there cancer cells which have 
properties rendering them peculiarly respon- 
sive to destruction by such agents? Certain 
facts suggest the possibility of this, as when 
one observes the response in a case of carci- 
noma of the tongue to treatment by radium, 
and hears of the success attending its employ- 
ment in carcinoma of the cervix. Or are these 
successes due to the region treated being one 
where the discharge that results has the oppor- 
tunity of a free escape? We will recommend 
the choice of the method of destruction by the 
high frequency current for fulguration in cases 
of innocent villous papilloma of the bladder, 
the reason being that in these cases it can be 
carried out through the unopened bladder, 
and the method is one which prevents dis- 
semination of the tumor cells and their subse- 
quent implantation, as is liable to occur with 
the open operation. As a means of treating 


malignant disease, however, it is 3 hot a curative 
agent. 
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sitional epithelium with, a, radial arrangement and heaped 
up on connective tissue core; elongated type of epithelium 
b; nucleus with uniformly distributed chromatin, c; no 
hyperchromatosis; capillary blood vessels with their lining 
endothelium, d. 


In approaching the question of the treat- 
ment of malignant disease of the urinary blad- 
der you have first of all to decide clearly what 
value you attach to the use of methods of 
tumor cell destruction as curative agents for 
cancer in this region. If you are convinced, 
or it is your experience, that radium or dia- 
thermy alone or in combination can effect a 
cure in a reasonable number of cases, it fol- 
lows that you should employ them in prefer- 
ence to any other form of treatment, as by 
their use the bladder can be conserved as a 
functioning cavity to the comfort and peace of 
mind of the patient. I purpose advocating 
radical operative surgical treatment, as my 
experience up to the present is that radium 
does not cure carcinoma of the urinary blad- 
der, and having viewed the distress of the 
sufferer from advanced carcinoma of that 
organ, having seen the agonies he endures 
from the recurring spasms of pain he suffers, 
which he tries unsuccessfully to relieve as 
they come on every few minutes by void- 
ing a few drops of foul, fetid urine, I am 
convinced that radical mutilating surgery is 
warranted to improve or to cure the disease 
present. 











Fig. 2. A villous papilloma. The low power photomi- 
crograph shows well marked primary core, a; with long 
fine subsidiary strands streaming away from it, b; epithe- 
lium, ¢, stratified, proliferated and deeply massed upon the 


When an individual enjoying good health 
develops hematuria which is sudden in onset, 
painless and profuse, it is probable that the 
cause of the bleeding is a villous papilloma of 
the urinary bladder. Here, as in every case of 
hematuria, a cystoscopic examination is in- 
dicated to determine the nature of the disease. 





Fig. 3. A villous papilloma. Massing of villi, a; which 
are not free but have characteristic slender core, b. 
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fine strands. The right figure is a high power photo- 
micrograph which shows one papilla with fine tenuous 
core, a; epithelium, 6, which is massed deeply on the 
fine core. 


If your clinical diagnosis is correct you will 
observe growing from the wall of the bladder 
a delicate structure resembling an oak tree, 
a villous papilloma (Fig. 1), its delicate 
branches waving gently in the fluid media 
proclaiming its innocence, and parting these 
aside with the beak of your cystoscope you 
will observe the healthy mucous membrane of 
the bladder wall with the stem of the growth 
springing from it. 

The treatment indicated for this condition 
is destruction of the growth by electrical co 
agulation, by transurethral fulguration a: 
originally introduced by Beer. This can b: 
carried out without causing the patient an) 
appreciable pain, without any risk and, | 
necessary, without the patient losing a day 
work, and a cure can be effected with less ris 
of recurrence of the disease than by any oth: « 
form of treatment. 

Unfortunately, the laity and even son» 
members of the medical profession have n: 
yet learned the lesson that the occurrence ‘{ 
hematuria is an indication for the necessi 
of an immediate cystoscopic examination, a ( 
occasionally a case comes to us where reci *- 
rent hemorrhages have taken place over a 
lengthened period without the cause of it 
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Fig. 4. Low and high power photomicrographs of blad- 
der papilloma,early malignancy,showing in one or two places 
a definite invasion of the pedicle by the epithelium, accom- 


having been investigated. I have had one case 
in which a doctor treated a patient for 18 
years medically for intermittent hematuria 
due to a tumor of the bladder. The un- 
treated growth increases in size; by implanta- 
tion, daughter tumors develop on the adjacent 
bladder wall and not infrequently the nature 
of the growth alters (Fig. 2) and malignant 
changes develop, a malignant papilloma re- 
sults. The diagnosis in such cases is fre- 
quently difficult. On cystoscopic examination 
the urinary cavity may be found to be filled 
with multiple growths so that a complete ex- 
amination is almost impossible. If these are 
bleeding it is still more difficult to obtain a 
clear view of the interior of the bladder. Cer- 
tain appearances are suspicious of the onset 
of malignant changes. Sometimes around the 
base of a villous papilloma, which in itself 
looks innocent, the mucous membrane instead 
of having a normal, healthy look appears 
granular and congested. Subsequently from 
this area, the brushwood area as I may call it, 
daughter tumors are liable to grow. An ap- 
pearance more characteristic of a malignant 
papilloma is that in which the growth is ob- 
served to be more sessile. Instead of consist- 
ing of delicate waving branches, these are 
fused together (Fig. 3) forming an irregular, 
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panied by a change in cell type approaching a squamous 
metaplasia. The appearances are those of early malig- 
nancy. 


crenated surface. When doubt exists as 
regards the exact nature of the growth it is, 
of course, possible to remove a portion of it 
by means of a cystoscopic rongeur for patho- 
logical examination. I would not, however, 
recommend this practice. It necessitates 
further instrumentation with its attendant 
discomfort, and the damage done to the tumor 
causes the escape of its cells into the bladder, 
and these may become implanted and be the 
site of daughter growths. The most important 
reason, however, that leads me to recommend 
that it be not employed is the fact that the 
portion of tumor removed will most probably 
be from the villi projecting into the bladder 
cavity, and not infrequently on histological 
examination this will be found to have the 
structure of an innocent new-growth. If, how- 
ever, a complete excision of the growth by 
open operation is carried out, a subsequent 
pathological examination sometimes reveals 
signs of early malignant changes at the base 
of the tumor where it is attached to the blad- 
der wall (Figs. 4 and 5). This report from the 
pathologist intimating that signs of malig- 
nant disease have been discovered is naturally 
most disappointing, and fear that recurrence 
of the disease may take place naturally arises. 
The clinical experience with such cases, how- 
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Fig. 5. Recurrent carcinoma of the bladder. Left figure 
shows transitional epithelial type of cell proliferation and 
papillomatous character of growth, a. In this part the 
tumor is much less malignant looking than in some other 
portions having more irregular type of cell growth and 


ever, is more encouraging, in that frequently 
a permanent cure follows the original oper- 
ation. The treatment I would therefore rec- 
ommend for the localized sessile papilliform 
ingrowth into the bladder cavity, whose cre- 
nated, fused surface and granular margin 





Fig. 6. Carcinoma of the bladder showing invasion of 
smooth muscle, a, by malignant growth, 0. 





more hyperchromatosis. There is vascularization of stroma 
with young capillaries. The right figure is a deeper portion 
of the same tumor showing greater irregularity of growth 
and invasion, a. Stroma, b, of granulation tissue type with 
polymorphonuclears, fibroblasts, and young capillaries. 


appear to indicate that it is an early malig- 
nant papilloma, is to remove the growth by 
the operation of suprapubic cystostomy. If, 
when the bladder is opened and gentle trac- 
tion is made upon the growth and its pediclk 
lifts up with it the loose, adjacent bladder: 
mucosa, an excision of the growth with th 
adjacent mucous membrane will be found t 
be sufficient to effect a cure. To avoid th: 
implantation of tumor cells and the subs 

quent formation of daughter tumors in thes 

cases it is advisable to fill the bladder at th 

commencement of the operation with a sol 

tion of nitrate of silver in the strength « 

1:1000, and later to flood the open bladd: 
and wound with the same solution. Such p 
tients should undergo a cystoscopic examin 
tion every 3 months for at least 2 years, 

occasionally a minute daughter tumor : 
pears, and if so this can be easily destroy 
by a single fulguration. Occasionally ac: « 
comes under observation at a stage when 
bladder is fully distended with multiple ses 
papillomatous growths. When the bladde i: 
opened by suprapubic cystostomy, at | st 
sight it would appear as if short of the ms 
radical surgical procedure no benefit coul 
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Fig. 7. Carcinoma of the bladder. Left figure shows a 
papillomatous type, a, of carcinoma with vacuolated tumor 
cells, b, and mucinoid degeneration, ¢. Right figure shows 


effected. My experience with such cases, on 
the contrary, has been most satisfactory. 
With them it is safe to conclude that as long 
as the walls of the bladder are not fixed and 
indurated the outlook is good. A free and 
widespread removal of the growth can be car- 
ried out by mucous membrane resection. As 
a result, at the conclusion of the operation the 
bladder cavity weeps blood from a large part 
of its surface and hemostasis is difficult. In a 
number of these cases I have concluded the 
operation by packing the open bladder with a 
large roll of gauze wrung out of nitrate of sil- 
ver solution and left the wound open and un- 
sutured. In all of them the wound has closed 
rapidly, and a sound scar with little disfigure- 
ment has resulted and an excellent bladder 
function has been obtained. None of these 
cases have required a subsequent open opera- 
tion. In certain of them slight recurrence has 
taken place but this has been easily dealt with 
by transurethral fulguration. 

When carcinoma (Fig. 6) originates pri- 
marily in the bladder and infiltrates its walls 
a clinical picture is produced which is charac- 
teristic. The disease occurs most commonly 
in males and most usually between the age of 
50 and 60 years. Hamaturia is a constant 
leature but it is not painless and profuse and 


an area with less vacuolation of cells. Invasion of the 


musculature, a, of the bladder wall. 


intermittent but little in amount and more 
constant. Increased frequency of micturition 
is present with occasional spasmodic pain. 
Cystoscopic examination reveals a_ bladder 
with a diminished capacity and with an 
irregular malignant ulcer with a crater-like 
surface covered with a gray slough and with 
margins that are irregular. The process is 
obviously malignant. If such a malignant 
ulcer is observed on the summit of the bladder 
it is important to remember that it is probably 
due to invasion from without, from a tumor of 
small or large bowel, ovary, or uterus, which 
has become adherent to the bladder wall. A 
barium meal investigation or gynecological 
examination frequently indicates the cause. 
If a primary source in any of these organs is 
revealed, a preliminary laparotomy should 
be done, the primary growth excised, and sub- 
sequently the portion of the bladder invaded 
taken away. Even when the preliminary 
examination does not reveal any primary, 
intra-abdominal source, it is my practice in 
such cases to open the abdominal cavity first 
and explore the abdomen, and if nothing is 
found, to close the peritoneal cavity and then 
do a partial cystectomy. 

When the malignant ulcer is situated on 
the bladder walls or floor, the extent of the 











Fig. 8. Carcinoma of the bladder. A transitional cell 
type of carcinoma. Showing invasion of muscle, a, of blad- 
der and transitional stratified epithelium, 0. 


invasion of the neighboring parts cannot be 
accurately determined until the bladder is 
opened. If, when this is done, the growth is 
felt as a stony hard plaque infiltrating all 
coats of the cavity (Figs. 7, 8, and 9), the 
limits of the growth should be accurately de- 
fined. If one ureteral orifice is involved but 
the vesical outlet is free, a hemicystectomy, 
removing one-half of the bladder with a por- 
tion of the lower end of one ureter, is the best 
treatment. At first it was my practice to re- 
implant the divided ureter into the portion of 
the bladder that remained. For several years 
now I have adopted another practice, and I 
would recommend it to you. The margins of 
the growth having been defined, the lateral 
wall of the bladder on that side is mobilized, 
a portion of bladder amounting sometimes to 
about half of the wall is removed, cutting 
wide of the disease (Fig. 10). This mobilized 
portion now remains attached to the tissues 
by the ureter. The lower end of the ureter is 
now divided wide of the disease, and instead 
of being re-implanted is left zm situ undis- 
turbed in its cellular tissue bed (Fig. 11). The 
bladder wall is then reconstructed and the 
cavity closed, an opening being left above for 
suprapubic drainage and an opening below in 
the vicinity of the ureter. A gauze pack is 
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placed extravesically, reaching down to the 
divided ureter, and the superficial wound is 
closed (Fig. 12). The gauze pack is removed 
on the fifth day and the suprapubic drain on 
the tenth day, and the wound is allowed to 
close. I have carried out this operation on 11 
patients with a satisfactory result, in that in 
all no suprapubic fistula has remained, the 
ureter has undergone a process of natural re- 
implantation, and at subsequent cystoscopic 
examinations carried out after the injection 
of indigocarmine a diverticulum has _ been 
observed into which the ureter had been re- 
implanted, and from this diverticulum the 
blue pigmented urine, coming apparently 
from a kidney functioning normally, has been 
seen to be ejaculated. 

When on opening the bladder a malignant 
growth is observed involving the bladder 
floor in the vicinity of both ureteral orifices 
the problem that confronts the surgeon is of 
momentous importance to the patient. The 
questions that at once arise are: Is the case 
to be considered inoperable? Can nothing be 
done? Is it to be considered as one for treat- 
ment by radium or fulguration? Is there any 
form of palliative treatment which will 
lengthen the life of the patient and relieve him 
of his suffering or can radical surgery remove 
the disease and cure the patient? The in 
expedience of the first proposition and the 
inefficacy of the second have been referred to 
already. In view of the gravity of radical! 
operative treatment, the mind of the surgeo: 
naturally turns at once to some form o 
palliative treatment to mitigate the patient’ 
suffering. As has been mentioned already, i 
certain other parts of the body the harmfi 
effects of malignant disease can be much le 
sened by palliative treatment. It would a; 
pear at first sight that similar benefit wou 
follow the establishment of permanent supr 
pubic drainage. When the malignant grow’ 1 
in the bladder has involved the vesical out! t 
and caused obstruction, a certain amount 
transient benefit will follow this operatic i. 
Where obstruction is not present and the | '- 
tient suffers from great frequency of mictv | 
tion and recurring spasmodic attacks of vesi_«l 
pain, suprapubic drainage does not afl 
relief, as the attacks of pain are not due to 1¢ 
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Fig. 9. Carcinoma of the bladder. Figure at left shows 
remains of fine connective tissue core, a; hyperchromatosis; 
irregular mitosis, b; karyorrhexis, c; and evidence of ne- 


distention of the cavity with urine but to the 
infiltration of its walls by the growth. It is 
the growth and not urine that nature is en- 
deavoring to void when these attacks come on. 
Similarly the vesical spasms are not relieved 
when vesical exclusion is carried out and the 
ureters are implanted on to the loins or into 
the bowel. Any attempt at partial removal of 
the growth is to be strongly deprecated on the 
well recognized principle that partial removal 
of a malignant growth stimulates increased 
activity and produces enhanced malignancy 
in the portion that remains. Finally, there- 
fore, the proposition arises, can radical opera- 
tive surgery remove the disease and cure the 
patient, is the operation of total cystectomy 
possible, and if so, is it ever warranted ? 

I have performed the operation of total 
cystectomy on only 8 cases. My experience 
is thus limited. It is, however, sufficient for 
me to say that the danger to life attending it 
is not a contra-indication to its performance. 
All the 8 cases recovered successfully from the 
operation. I can also claim that the comfort 
of the patients was greatly enhanced by the 
treatment, in that they were relieved of the 
intolerable misery of the recurring vesical 
spasms, natural sleep was possible, and life 
was tolerable. I cannot claim that the ma- 
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crosis of cells, d. The figure at right shows remains of con- 
nective tissue core, a; irregular mitosis, 6; and monster 
cell, c. 


jority were permanently cured. All lived for 
over a year and a half after the operation, 2 
are still alive that we operated on 4 and 3 
years ago, respectively, 3 have died from 
recurrence of the disease, and 2 of these I 
visited shortly prior to their end and found 
that recurrence had taken place in the pelvis 
where a secondary carcinomatous mass, like 
an encephaloid cancer in a woman’s breast, 
had appeared; the swelling was, however, 
painless and although associated with some 
cedema of the lower extremities was produc- 
ing no discomfort. Their peaceful end con- 
vinced me that if we had accomplished no 
more, the operation had been justified. That 
the disease should have recurred in these 
cases was not a contra-indication to operation 
but an indication that it should have been 
carried out earlier. My limited experience 
has also convinced me that total cystectomy 
is an operation capable of great improvement. 
Up to the present it has been carried out as a 
desperate remedy for a desperate situation. 
The disease has been advanced and the pa- 
tient profoundly debilitated by it. It has 
necessitated also 3, and in several cases 4, 
operations. I am convinced that if it be 
accepted that a complete cure of malignant 
disease of the urinary bladder cannot be 
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Fig. 11. 


Fig. 12. 


Fig. 10. Hemicystectomy for carcinoma of bladder involving lower end of right ureter showing por- 


tion of bladder wall excised. 


Fig. 11. Hemicystectomy for carcinoma of bladder involving lower end of right ureter showing por- 
tion of bladder wall removed, ureter divided, and left undisturbed in its cellular tissue bed. 

Fig. 12. Hemicystectomy for carcinoma of bladder involving lower end of right ureter showing recon- 
struction of bladder with an opening left for suprapubic drainage and an opening below in the vicinity 


of the divided ureter. 


effected by any method of cell destruction and 
that total cystectomy offers a prospect of 
effecting such a complete cure, the steps of 
the operation will be able to be shortened, 
the disability attending the removal of the 
bladder very materially mitigated, and a 
treatment evolved which should reach a stand- 
ard of perfection such as has been obtained in 
carcinoma of the rectum, where a cure can be 
effected at the price of a permanent inguinal 
colostomy. 

Before undertaking the operation of total 
cystectomy, certain problems have to be 
decided. When is it indicated? Up to the 
present I have never felt warranted in under- 
taking it without having first opened the 
bladder, examined the growth, defined its 
extent, and decided that less radical proce- 
dure would not suffice. Time is thus lost and 
another operation added to the patient’s 
trials. If this could be dispensed with, and 
by clinical and cystoscopic examination 
sufficient data obtained, the treatment would 
be simplified. The next problem is, how best 
to arrange for the deviation of the urine 
stream after the bladder has been removed. 
The ideal course naturally would be to trans- 
plant the ureter into the bowel. I have done 
this in 2 cases as part of the operation of total 
cystectomy, and both were successful (Fig. 
13). It has, however, the disadvantage of 
having to be carried out in two stages, first 


the right and then the left ureter being trans- 
planted into the pelvic colon, the fear being 
that if both were done at one time fatal 
anuria might supervene. I see no reason why 
ultimately a bilateral ureteral transplanta- 
tion should not be possible, particularly in 
view of the knowledge we have gained from 
Coffey’s work in this department of surgery, 
carried out especially in treating congenital 
vesical exstrophy. His work may be briefly 
described as an anatomical observation on 
which a physiological principle was based 
the accuracy of which was established by ex 
perimental research and confirmed by clinica! 
work in the operating theater. It is this 
when nature lays down an excretory duct int: 
another channel or cavity, where the latter i 
subject to a varying degree of pressure fron 
within, and where in consequence regurgiti 
tion into the duct might be liable to occu 
nature prevents this by providing the du 
with a mucous valve by carrying it for 
short distance beneath the mucous me! 
brane before it opens into the channel. T'! 
opening of the common bile duct into t 
duodenum and of the ureters into the bla 
der illustrate this arrangement. If, exp: 
mentally, the same course is followed and | 
implanted duct is carried for a short dista: e 
between the muscular coat of the bowel a ( 
the mucous membrane, a similar valve is 
formed and regurgitation into the duct « id 

















Fig. 19. Total cystectomy and prostatectomy for carcinoma of 
the urinary bladder, showing bladder, prostate, and seminal ves 
icles removed in one piece. a, Healed scar of original exploratory 
abdominal incision; 6, carcinoma of urinary bladder; c, seminal 
vesicles; d, prostate; ¢, glass rod in urethra. 


Treatment of Malignant Tumors of the Urinary Bladder. 
—Henry Wade. 
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Fig. 13. 


Fig. 13. Patient upon whom had been performed total 
cystectomy for carcinoma of the bladder showing healed 
lateral incisions through which the ureters were trans- 
planted into the pelvic colon and the midline incision 
through which the bladder was excised. 

Fig. 14. Total cystectomy performed after the ureters 


dilatation of it does not occur subsequently. 
On the other hand, if the duct is implanted 
direct, it dilates from regurgitation and back- 
ward pressure, and an ascending infection is 
liable to follow. For several years now I have 
employed the Coffey-Mayo technique in all 
operations of vesical exclusion carried out for 
vesical exstrophy, severe vesicovaginal fistula, 
and in the 2 cases of total cystectomy already 
mentioned. In all of these cases the ureteral 
transplantation has been done in two stages 
but in all of them a most careful record has 
been kept of the urine voided per rectum 
after the first ureter was implanted into the 
colon, and in every case urine was voided per 
rectum on the evening of the operation and 
continued to be passed daily thereafter, 
demonstrating that anuria from oedema at 
the site of implantation does not occur with 
this technique. This observation has sug- 
gested to me that with it a bilateral trans- 
plantation in one stage might be successfully 
carried out. The modification that Charles 
Mayo added to the Coffey technique does not 
at first sight appear much. It consists of 
nothing more than arranging how the ends of 
a catgut suture are allowed to hang, the 
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Fig. 14. 


Fig. 15. 


had been transplanted into the lateral aspect of the abdom- 
inal wall. 

Fig. 15. Total cystectomy after the ureters had been 
transplanted on to the lateral aspect of the abdominal wall 
showing healed scar of cystectomy wound and ureteral 
catheters introduced to demonstrate ureteral orifices. 


stitch used to draw the divided ureter into 
the lumen of the bowel instead of being cut 
short has its free end passed up the lumen of 
the ureter and thereby forms a wick down 
which the urine travels through the area of 
postoperative oedema into the bowel. 

It is obvious that the patient’s comfort 
after total cystectomy will be much greater 
if the urine stream flows into the bowel than 
onto the surface of the loins. Unfortunately, 
the debilitated state of the patient may con- 
tra-indicate the former proceedings, and thus 
the latter is preferable. In 6 of my cases the 
ureters were transplanted onto the lateral 
aspect of the abdominal wall (Figs. 14, 15, 
and 16), a simple, safe and speedy procedure 
which can be carried out in one stage. The 
ureters were exposed through a gridiron in- 
cision, divided and brought to the surface and 
anastomosed to the skin. Several attempts 
were made to create by a plastic operation a 
nipple at the orifice to facilitate the collection 
of urine but all these attempts failed, with 
the result that the collection of urine from the 
two ureteral fistula was rendered more diffi- 
cult. After several attempts we devised the 
apparatus that is illustrated (Figs. 17 and 18). 
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Fig. 16. 


Fig. 16. Total cystectomy and prostatectomy for carci- 
noma of the bladder. Catheters are seen passing into im- 
planted ureters. 


It consists of two rubber cots that fit accu- 
rately over the ureteral orifices. These col- 
lect the urine, which is carried down from 
them into the urinals fixed to the thighs. The 
apparatus has only been moderately success- 
ful, in that it has been found extremely diffi- 
cult to devise an instrument which will keep 
in accurate apposition when the patient is 
standing, sitting, or lying down. I am con- 
vinced, however, that this problem should 
not prove insoluble. The final operation in 
which the entire bladder is removed is under- 
taken about 3 weeks after the ureters have 
been transplanted. If prior to it, the bladder 
which was opened has closed, the operation 
will be rendered safer and easier. The pro- 
cedure is as follows: The bladder is filled to 
its maximum capacity with a solution of ni- 
trate of silver in the strength of 1:1000. The 
peritoneal cavity is then opened through a 
midline, suprapubic incision which is carried 
down to the symphysis pubis, the extra- 
peritoneal portion of the anterior surface of 
the bladder being freely exposed. The healed 
scar and cicatricial tissue of the previous 
cystostomy operation are left attached to the 
anterior surface of the unopened _ bladder. 
The peritoneum is dissected off the posterior 
aspect of the bladder, the obliterated hypo- 
gastric arteries, and urachus being divided. 
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Fig. 18. 


Fig. 17. 
Fig. 17. Apparatus worn for collection of urine. 
Fig. 18. Another type of apparatus worn for collection of 
urine. 


The bladder is now further mobilized by 
blunt dissection, the hand being swept round 
its lateral and posterior surfaces to separate 
it from the loose areolar tissue to which it is 
attached—a procedure which is easy if the 
bladder is firmly distended. The superior 
vesical arteries are isolated, ligatured, and 
divided. The vas deferens on each side is 
now defined, isolated, and divided. The 
ureters have already been severed close to the 
bladder at the previous operation. The par 
tially isolated bladder is now pressed firmly 
backward and the strong vascular cord in 
front, the puboprostatic ligament, defined 
clamped with strong hemostatic forceps, anc 
divided. The anterior surface of the prostat: 
is brought into view and cleared down to th: 
apex of the gland. In a similar manner th 
lateral and posterior aspects of the prostat 

are freed. In doing so the seminal vesicl 

are isolated and carried forward along wit 

the bladder and prostate to which they a 

adherent. The prostate is drawn out of t! 

muscular hammock in which it is slung, tl 

hammock being formed by the levator a | 
muscles on either side and recto-urethra 3 
muscle below. The prostatic urethra 5 
finally divided, cauterized and ligatured, a 

the bladder, prostate and seminal vesic ‘s 
removed in one piece (Fig. 19). The divic d 


























WADE: MALIGNANT TUMORS OF URINARY BLADDER 323 


me 


pelvic peritoneum is reunited and the peri- 
toneal cavity closed, a gauze tampon being 
loosely packed into the place from which the 
bladder was removed. The wound in the 
abdominal wall is now sutured with the tam- 
pon drain emerging at its lower end. When 
the patient has recovered from the shock of 
the operation, the most noticeable improve- 
ment observed is the freedom he has from the 
recurring spasmodic painful contractions to 
which he previously was a martyr. 

In the advanced case of malignant disease 
of the bladder where the state of the patient 
and the extent of the disease contra-indicate 
any attempt at a complete removal by total 
cystectomy, it appears to me that the pa- 
tient’s suffering could be materially miti- 
gated by an operation upon the sympathetic 
nerves to enervate that organ. The success 
that has attended similar operations in the 


hands of Leriche, Learmonth, Hunter, and 
others warrants this assumption. I have not 
yet had a case suitable for this form of treat- 
ment, but I am convinced that it is a field of 
surgery that will merit being explored. 

The operation of total cystectomy for car- 
cinoma of the bladder, in my opinion, has a 
definite place in surgery, and in the light of 
our present knowledge circumstances arise 
where its performance is warranted. I look 
forward to the day when from discoveries yet 
to be made the treatment of this dire disease 
will be successfully achieved by simpler reme- 
dies. Until that time I think we are war- 
ranted in seeing whether we cannot simplify 
and improve the treatment I have recom- 
mended and make it safer and thus justified, 
when the disease is in its earlier manifesta- 
tions and the prospects of a successful cure 
consequently greater. 
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DIVERTICULA OF THE URINARY BLADDER! 


WILLIAM E. LOWER, M.D., F.A.C.S., CLEVELAND, On10 
Cleveland Clinic 


IVERTICULA of various hollow or- 
1) gans of the body are frequently en- 
countered. They may be present 
without causing any outstanding symptoms, 
but that they do often cause symptoms and 
impairment of health is well attested by the 
many reports which have appeared in the 
literature of diverticula of the gastro-intes- 
tinal tract. In many cases, however, their 
presence is not suspected and the symptoms 
produced by them are supposed to be due to 
some other condition for which treatment is 
instituted. This is true also of diverticula of 
the urinary bladder. 

The most common location of diverticula 
in the urinary bladder is in the lateral wall 
near the ureters. It is interesting to note that 
in the cases cited in the literature, as in our 
series, more were proximal to the left than to 
the right ureter—a fact, however, that seems 
to have no especial significance. In 62.1 per 
cent of our cases the diverticulum was in the 
lateral wall. In 21.2 per cent it was on the 
posterior wall; rarely in the dome and still less 
frequently in the trigone. 

Diverticula may be single or multiple. In 
our series a single diverticulum was present in 
63 per cent, two diverticula were demon- 
strated in 14.9 per cent, and there were more 
than two in 22 per cent. 

The causative factors of diverticula of the 
gastro-intestinal and of the urinary tract are 
probably fundamentally identical. They are 
no doubt due to some congenital defect which, 
becoming aggravated under certain condi- 
tions, produces a diverticulum. 

In the light of E. M. Watson’s observations 
it seems probable that there is a congenital 
predisposition to their formation, but that 
their clinical recognition during adult life is 
hastened and “their dimensions greatly in- 
creased by any of the factors that would 
bring about increased vesical distention or in- 
creased activity of the bladder musculature.” 
This opinion is strengthened by the fact that 
diverticula nearly always occur in males in 


whom also the urinary outlet is more fre- 
quently obstructed. 

In our own series of 151 cases (see previous 
report of 110 cases) only 2 were in women. 
That obstruction to the urinary outlet is a 
strong etiological factor is further suggested 
by the fact that in 48.4 per cent of our total 
series, some obstruction of the urinary outlet 
existed, a ureteral caruncle being present in 
each of the 2 women in the series. 

Whatever their cause—whether they be 
congenital or acquired—there is little we can 
do to prevent their formation, and our atten- 
tion must therefore be devoted to diagnosis 
and treatment. 


AGE INCIDENCE 


Diverticula may occur at any age but they 
usually occur after the age of 50 years, this 
being true in 81.3 per cent of our cases. Our 
experience accords with the findings of many 
other reporters such as Judd, Hinman, Legueu 
and Papin, and others. The age incidence in 
our total series is given in Table I. 


TABLE I.—AGE INCIDENCE 
Years Case 
DOR oi oa eee 
30-39... ; : Re Aes ‘ 
40-49.... se ny eee ; a 
50-59.... : Bh er 
60-69.... ae 4 
70-79.... 3 
Sonlus........ 
Not stated. . 


SYMPTOMATOLOGY 


Diverticula present no specific symptom 
Their presence should be suspected, howeve 
in any case in which frequency, difficulty | 
urination, and pyuria are present and in pa 
ticular whenever there is persistent pyur 
after repeated irrigations. The best diagn¢ 
tic method is a roentgenographic examinati: 
of the bladder which should include an ante 
posterior plate and at least two plates tak 
from different angles. If two or more uri! 
tions are necessary to empty the bladder, | ¢ 


1Presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1939. 
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presence of a diverticulum should always be 
suspected especially if the first urine voided is 
comparatively clear and is followed by the 
voiding of thick, foul-smelling urine and if 
difficulty in completely emptying the bladder 
is lessened by changing the position of the 
patient. 

In our series, the order of frequency of the 
different symptoms in uncomplicated cases 
—that is, cases in which no other pathological 
condition of the genito-urinary tract was 
demonstrated—is shown in Table IT. 


TABLE II.—SYMPTOMS 
Symptom Per cent 
PNM at 3k SROs geatanars argeiniudoera avelenagies 5a ee 
Retention..... ts : oO 
Pain on urination ake aged 
Hematuria....... were. 
Cloudy urine. ee eee 21.2 
Difficulty in urination vir oasne eva Re 
6). ee ESR aCe ee See i eae 
GMETAD foe 9 hs iGo. 2g feos a) Shere gay ratte Boo Conte 12.1 
CS Ae a ee re ere ee Seer ee” : 9.0 
SRNR cc Sig tA tad EW urvorecictand home hots . 6.0 
NORTE 06, oenn fase are wo arng earth Ranks 3.0 


In the presence of inflammation, burning 
upon urination and dysuria may be quite pro- 
nounced. Hematuria, pyuria, and other uri- 
nary irregularities except those noted above, 
when present are generally due to some com- 
plicating condition. 


DIAGNOSIS 


Before the advent of the roentgenogram, we 
had little to guide us in the diagnosis of di- 
verticula in the gastro-intestinal tract, and 
although the cystoscope was a great aid in 
determining the presence of a diverticulum of 
the urinary bladder, there was no way by 
which its size and contents could be accurately 
determined. 

This accounts for the paucity of reports of 
diverticula until within comparatively recent 
years, for, after the existence of such a condi- 
tion was suspected, the profession did not 
have at hand the means whereby to diagnose 
it properly. 

Indeed, the cystoscope and roentgenogram 
are essential in making an absolute diagnosis 
of the presence of a diverticulum for the 
reason, as stated above, that there are no 
classical symptoms which may be considered 
as pathognomonic of the presence of this con- 
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Fig. 1. Cystogram showing a vesical diverticulum on the 
posterior surface of the bladder. Stones are seen in both 
bladder and diverticulum. 


dition. Many diverticula are now found in 
the course of a routine cystoscopic examina- 
tion in cases in which their presence has not 
been suspected, especially in cases of hyper- 
trophy of the prostate. 

Frequently the clinical history leads to a 
suspicion that a diverticulum is present. This 
is especially true in the case of men over 45 
years of age who complain of difficulty in 
urination, frequency, pyuria, and have a feel- 
ing that the bladder is incompletely emptied. 
If two successive urinations are necessary to 
empty the bladder and there is no prostatic 
difficulty, the presence of a diverticulum is 
suggested. 

Although a cystoscopic examination, when 
skillfully made, will usually reveal the pres- 
ence and the situation of a diverticulum, its 
size cannot be accurately estimated. The 
size of the opening into the diverticulum is no 
index to the size of the sac, as the largest diver- 
ticula often have very small openings. We 
feel, therefore, that after the presence of a 
diverticulum has been determined, the wisest 
procedure is to determine its size by cysto- 
grams. After the bladder has been drained by 
catheterization, it is refilled with a solution of 
sodium iodide, and a picture is taken with 
the patient on his back. Then the patient is 
turned on the side and another roentgenogram 
is taken. The bladder is then emptied as com- 
pletely as possible by catheterization without 
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Fig. 2. Left, Cystogram of bladder showing two large 
vesical diverticula, one on either side of the bladder. 


introducing the tip of the catheter into any 
of the diverticula, and another picture is 
taken. The roentgenogram is then studied 
to determine whether or not retention is 
present. 

This method of studying the bladder for 
the determination of the presence of diver- 
ticula is much more satisfactory than the 
older method of filling the bladder and making 
films in the usual positions, as when the films 
thus made were examined it was frequently 
found that the diverticulum was not satis- 
factorily demonstrated. 

The final film, made after the bladder has 
been emptied, is sometimes of considerable 
importance because it may indicate whether 
or not a diverticulum should be removed. 


COMPLICATING CONDITIONS 


We have already referred to common com- 
plicating conditions which may either mask 
the presence of a diverticulum or lead to its 
discovery. Aside from prostatic conditions 
the most common complications are vesical 
infection, vesical calculi, and vesical tumors. 

Many cases of calculi associated with diver- 
ticula have been reported; they may be in the 
bladder, in the diverticulum, or in both, or a 
“dumb-bell”’ stone may lie partly in the blad- 
der and partly in the diverticulum. In a series 
of 133 cases reported from the Mayo Clinic, 
the following incidence of stones was noted: 





Cystogram showing outline of bladder after removal of 
diverticula. 


Cases 
Stone in bladder and none in diverticulum............ 13 
Stone in bladder and also in diverticulum............ 9 
Stone in diverticulum...... RE Re ie dies Oh 6 


In our series, the incidence was as follows: 
Cases 
Single stone in diverticulum............ 
Multiple stones in diverticulum. SeeNaawen 
Stones in bladder alone..... hacen ae | 
Stones in bladder and diverticulum.................. 7 


Stagnation and infection are naturally in- 
strumental in the formation of calculi, and 
these factors are usually present in varying 
degrees in these cases. As shown by our sta- 
tistics, calculi in the diverticulum may be 
single or multiple. If they are multiple they 
may become faceted and lie close together, s: 
that only a roentgenogram will show that 
more than one stone is present. When larg: 
calculi are found in the diverticulum, they ar 
usually associated with calculi in the bladde: 

The presence of a malignant growth is a nc 
altogether rare complication of diverticulu: 
of the bladder. In our series we have had 
cases in which a diverticulum was associate | 
with a tumor of the bladder, and in 2 of the 
cases, a papilloma was present in the divi 
ticulum itself. 

Infection of a diverticulum is of freque | 
occurrence and varies in intensity from 1 
catarrhal inflammation to an actual ulcerat 
condition. Inflammation of the diverticul 1 
is usually associated with cystitis, which gis 
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Fig. 3. Cystogram showing a dumb-bell stone, part of 
which is in the bladder and part in a diverticulum. 


the usual symptoms. Cases have been seen 
in which infection has progressed to such an 
extent that rupture of the diverticulum has 
occurred. The infection is more marked in 
those cases in which the orifice of the diver- 
ticulum is so small that it empties incom- 
pletely and stagnation results, the contents 
of the diverticulum finally becoming puru- 
lent. Efforts at emptying the bladder will 
often close the opening into the diverticulum 
like a sphincter muscle and instead of the con- 
tents of the diverticulum flowing out it will 
be retained. When the effort is over the open- 
ing relaxes and the contents empty into the 
bladder. Therefore, a second voiding is neces- 
sary to empty the bladder. 


TREATMENT 


The following surgical procedures for the 
treatment of diverticula of the bladder have 
been reported: (1) suture of the orifice of the 
diverticulum without excision of the sac 
(Pousson); (2) enlargement of the orifice 
(Pousson and Chute); (3) radical excision of 
the diverticulum in toto (Young, Hinman, 
Howard, Lower, Squier, and others). 

Surgeons who have had the widest expe- 
rience in the treatment of diverticula seem to 
be agreed that complete excision is the only 
procedure which leads to permanently satis- 
factory results. Moreover, there is a una- 
nimity of opinion that, since obstruction in 
some form is nearly always an important 
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Fig. 4. Cystogram showing extensive multiple diver- 
ticulosis of the bladder. 


factor in the development of a diverticulum of 
sufficient size to be brought to clinical notice, 
the cause of such obstruction should be re- 
moved with the diverticulum, if recurrence 
of the malady is to be avoided. 

In our clinic the following operative tech- 
nique has been adopted: Under spinal or 





Fig. 5. Photograph of diverticulum involving the left 
ureter. In removing this diverticulum it was necessary to 
transplant the ureter into the bladder wall. 
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Fig. 6. 


sacral anesthesia, to which analgesia with 
nitrous oxide-oxygen is added in the case of 
an apprehensive patient, a suprapubic incision 
is made and carried down to the bladder. 
After the peritoneum has been stripped back, 
the bladder is opened. Exposure of the in- 
terior of the bladder is secured by means of 
flexible retractors and a Cameron light. The 
diverticulum is located and from its size and 
position the mode of procedure is determined. 

If the extravesical approach is to be used, 
the collapsed diverticulum is first converted 
into a solid or semisolid tumor by packing it 
with a gauze tape. It then becomes a com- 
paratively simple matter to dissect down out- 
side the bladder, lift out the created tumor, 
sever the attachment of the diverticulum, and 
close the opening into the bladder. It is im- 
portant that at the point where the diver- 
ticulum has been removed, the bladder be 
closed with a good muscular apposition, the 
walls being inverted if possible so as to leave 
a slight ridge on the inner surface of the blad- 
der rather than a depression at the point from 
which the attachment of the diverticulum was 


Technique of closing the bladder wall after removal of a diverticulum. 


removed, for such a depression might serve as 
a starting point for a recurrence of the diver 
ticulum. 

One or more small diverticula may be pres 
ent near a larger one. These are usually lei 
intact, for if the cause of the urinary obstru: 
tion is removed and the large diverticulum 
excised, the small ones apparently do not i! 
crease in size or cause symptoms. 

The prevesical space should always be car: 
fully drained. The bladder is closed with c: 
gut sutures, a suture being applied first, 
bring the two cut surfaces into appositic 
and then an interlocking suture which pas: s 
entirely through the muscular coat. An 
lying catheter is placed in the urethra anc 
allowed to remain for several days. 

For the removal of a diverticulum in wh 
the ureter is involved, various methods h 
been employed. Often the ureter will ap; 
to empty into the diverticulum when 11 
reality it has only been pulled over its e: 
as it were, and the diverticulum can be e- 
moved without materially disturbing 1 
ureter. When the ureter is included in ic 
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diverticulum or injured in the removal it must 
be carefully transplanted into the bladder. 
The transplantation should be done in such a 
way as to retain its physiological function as 
nearly as possible. A ureter has been trans- 
planted in each of to of our cases. 


MORTALITY AND END-RESULTS 


In the reported cases the operative mor- 
tality varies from 6 to 8 per cent. In our series 
of cases in which excision of the diverticulum 
was performed the operative mortality was 
slightly over 5 per cent. In a few of the earlier 
cases, there has been a recurrence and a second 
operation done. However, in the later group 
an improved technique has prevented recur- 
rences and the patients have been relieved of 
the principal symptoms of which they had 
complained. Postoperative cystograms have 
been made in many of these cases and no evi- 
dences of diverticula have been noted. The 
most difficult thing to eliminate entirely is the 
presence of some pus in the urine, especially 
when the infection has been of long standing 
before operation. 


PROGNOSIS 


If a radical operation is performed early 
and before renal impairment has become 
marked, the prognosis is usually favorable, 
although, of course, the prognosis depends 
upon any complicating condition which may 
be present. If, for example, a malignant 
growth is present, the prognosis must be 
guarded. 
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Whether or not there will be a recurrence 
of the diverticulum depends in part upon the 
manner in which the opening into the bladder 
is closed after the diverticulum is removed 
if the musculature is not well approximated, 
or if any defect is left, it may be the starting 
point for a recurrence; and in part, upon 
whether or not the obstruction to the urinary 
outflow is removed. 

In every case the relief secured from a 
radical operation is so much greater than 
that secured from palliative measures that 
there can be no doubt that the radical opera- 
tion is the method of choice. 
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STERILITY IN THE MALE! 
FRANCIS R. HAGNER, M.D., F.A.C.S., WasHixcron 


Professor 0 


N this paper I wish to present the subject 
of sterility in the male mainly from the 
standpoint of operative correction. It 

may not, however, be amiss, by way of intro- 
duction, to review the various causes of male 
sterility. 

Though childless wedlock is due, in the 
great majority of cases, to the female, the 
share of the other partner in the union should 
also claim attention. Reliable statistics show 
that the male is at fault in about 1 case in 6, or 
even more. Grosse found the male deficient in 
18 per cent in a series of 192 cases. Forty-five 
per cent of the soldiers in the German Army 
who had had bilateral gonorrhoeal epididy- 
mitis were found to be sterile. Noeggeroth 
found 8 sterile marriages in a series of 14 to 
be due to the male. 

It is, therefore, quite essential to examine 
carefully into the procreative ability of the 
male. It has usually been the rule to consider 
the man sexually normal if his genitals were 
well developed, if he could copulate in a nor- 
mal manner, and if he had what seemed to be 
normal ejaculations of semen. With the 
advance of genito-urinary surgery, however, 
the condition of the semen and the integrity 
of the seminal tract have been more carefully 
studied, and important facts have been 
brought to light. 

In the first place, sterility may be due to 
aspermia, or failure of elaboration of the 
semen. For this condition, depending as it 
does on developmental defects, there is, of 
course, no remedy. 

Second, sterility may be due to azoosper- 
mia, an absence of spermatozoa in the semen. 

Third, the cause may be oligospermia—the 
spermatozoa, though present in the semen, 
being few in number, motionless, or having 
only transient movement. 

Fourth, anatomical abnormalities may be 
present which prevent the passage of semen 
through the urethra, or which (as in the case 
of hypospadias and fistula) allow the escape 
of the semen outside the normal channel. 


1 Presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930 


f Genito-Urinary Surgery, George Washington University, Attending Genito-Urinary Surgeon, Garfield Memorial Hospital 


Fifth, the presence of a stricture in the 
urethra may prevent the escape of the semen 
from the meatus. 

Finally, in those cases in which no specific 
cause can be found in either sex, we are forced 
to consider the theory of sexual incompati- 
bility, or an apparent lack of affinity of one 
cell for another, as demonstrated in the expe- 
rience of a childless first marriage followed by 
later fertile marriages on the part of both 
members. Breeders note this phenomenon in 
the mating of stallions and mares. 

There may be inability to copulate even 
when the sexual organs are well developed. 
In these cases the subject has usually been 
the victim of some psychical disturbance. The 
prolonged and frequent overstimulation of the 
secreting structure of the testicle finally 
results in exhaustion of the gland, with pro- 
duction of imperfectly formed spermatozoa, 
even though the quantity and quality of the 
fluid may be normal. Such cases may be 
cured if the patients can be made to lead a 
hygienic sexual life. 

Men with double undescended testicles ar 
almost invariably sterile. Many authoritic 
believe that in these cases sterility occur 
shortly after puberty. This belief may be a 
argument in favor of operating on double wi 
descended testicles before puberty in order | 
prevent this complication. We have had se\ 
eral of such patients whom we operated up: 
before puberty with the result that the patien 
later secreted spermatozoa and impregnat: 
their wives. Men who have received serio 
injury to the secreting structures of the tes! 
cles may also be sterile. My impression 
that all cases of bilateral retention of the t: 
ticle in the abdomen are sterile and that ma! 
are almost asexual. 

Bilateral tuberculosis of the epididyn 
frequently causes sterility through destruct) 
of the epididymis or the testicle. Here th 
is no hope of cure. But in bilateral gamma _ i 
the testicle, which also causes sterility, c: ¢ 
may follow specific treatment. One of | \y 
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Fig. 1. The vas opened and silkworm gut passed up 
lumen. Incision into globus major and tubules cut across. 


cases had bilateral gumma making a mass 
almost as large as a man’s head. On examina- 
tion after intensive treatment, the testicles 
appeared normal. This patient afterward se- 
creted normal spermatozoa and has since 
been the father of seven children. 

Another cause of sterility is the X-ray. 
Workers in X-ray laboratories, however, usu- 
ally recover after they have withdrawn from 
exposure to the rays. 

When inflammation has attacked the 
greater portion of the prostate so as to block 
up the ejaculatory ducts, after an orgasm, 
there may escape two or three viscid drops 
that contain principally pus cells and degen- 
erated prostatic cells, but no spermatozoa. In 
other cases there may be so much pus present 
as to cause the spermatozoa to die when they 
come in contact with the fluid. Such a condi- 
tion is diagnosed by a microscopical examina- 
tion revealing pus and dead spermatozoa in 
the fluid obtained by massage of the prostate 
and seminal vesicles, or better, by that nor- 
mally ejaculated. I have seen several patients 
cured of sterility of this character by appro- 
priate treatment of the prostatic condition. 

Atrophy of the testicles following bilateral 





lig. 2. The placing of the fine silver wire sutures to 
complete the anastomosis. 


orchitis, or epididymo-orchitis in mumps, is 
not infrequently a cause of sterility. This 
differs materiaily from gonorrhoeal infections 
of the gland, as it is a true orchitis. 

Of all the causes of sterility, however, as 
shown by numerous statistical studies, the 
principal one is bilateral gonorrhoeal epididy- 
mitis. Orchitis itself probably never occurs 
in gonorrhceal infections. I say this from our 
experience in the operative treatment of 
gonorrhceal epididymitis, as in more than 300 
cases we have never found evidence of involve- 
ment of the testicle itself--the epididymis 
and tunica vaginalis seeming to bear the brunt 
of this infection. 

Traumatic epididymitis rarely leads to 
sterility. In bilateral gonorrhceal epididy- 
mitis the healing process leads to the forma- 
tion of scar tissue which causes an occlusion 
of the efferent ducts of the epididymis, and 
this prevents the egress of the normal sperma- 
tozoa, which are formed by the unaffected 
testes. The globus minor is the portion of the 
epididymis most involved, and it is in this 
very portion that occlusion has the most 
dangerous results, as there is here but one 
efferent duct; while in the globus major the 
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Fig. 3. The anastomosis completed. The silver wire 


sutures drawn up and twisted. 


efferent ducts are numerous, and the obstruc- 
tion of one or two would still leave open other 
channels. 

It was because of the known patulency of 
the globus major following gonorrhoeal epi- 
didymitis, when the globus minor and the vas 
deferens in this region became occluded, that 
the anastomosis of the vas deferens and the 
globus major was made by Dr. Edward Mar- 
tin, of Philadelphia, who was the pioneer in 
this field. The endeavor to overcome the 
occlusion by such an operation offers the 
only chance of recovery. 

It is my purpose to speak more at length 
concerning our successes and failures in the 
carrying out of this procedure. We open the 
tunica vaginalis and expose the entire epi- 
didymis, as from this approach we are better 
able to pick out the portion of the globus 
major richest in tubules, thereby facilitating 
the discovery of the portion that may con- 
tain live spermatozoa. On opening the vas we 
used to inject argyrol, noting its appearance 
in the urine, to be sure that the vas was 
patulous. 

We have, however, discontinued this tech- 
nique, as we have felt that it is important 
to keep all foreign substances that might 
tend to cause cicatrization away from the 
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Fig. 4. The beading of the cord which is often present 
where the lumen is occluded. On incision a thick yellow 
material escapes. 


field of operation. We now use the finest tear- 
duct probe to be sure we are in the lumen, fol- 
lowing this with a Smooth strand of silkworm 
gut, which can, in the unobstructed vas, be 
passed from 16 to 20 centimeters. If, on rec- 
tal palpation, there is no evidence of infiltra- 
tion of the ampulla of the vas, we can be 
reasonably sure that the vas is patulous. If 
it is obstructed beyond this point there is no 
hope of an operative cure. After this examina- 
tion has been made we select a likely looking 
place in the epididymis, cutting out an 
elliptical piece. 

If live spermatozoa are present, a milky 
fluid is usually obtained as soon as the section 
is removed. The fluid is at once examined on 
a warm slide, the presence and motility of the 
spermatozoa being noted. If no spermatozoa 
are found, this incision is closed with a catgut 
suture. Another place is selected, and th« 
same procedure is followed. It used to b: 
thought that the spermatozoa were not motil: 
until they came in contact with the prostati: 
secretion. This belief, however, has been dis 
proved, as they are now known to be activel 
motile in the epididymis even when occlusio: 
has been present for many years. The testicl 
is the only gland that does not atrophy whe: 
the efferent duct is occluded. This is so in 
portant a gland to the well-being of the i: 
dividual that nature has surrounded it wi! 
every protection. 

We have tried several types of suture—ve 
fine silk, catgut, and very fine silver wi) 
Our only successful operations are those 
which we have used the silver wire. I can: 
explain this fact unless on the theory t! 
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there is less tissue reaction with the silver 
wire than with the other sutures. 

Nearly all of our operations have been done 
by lateral anastomosis except a few rather 
atypical ones to be mentioned later. Some- 
times we find occlusion of the vas at the first 
incision, and by going further up the vas we 
are able to get above this obstruction. Unless 
great care is exercised to cut only into the 
lumen of the vas, which is recognizable by the 
yellowish tinge of its lining, there is a likeli- 
hood of the operator carrying the incision 
through the entire diameter of the tube. It is 
important not to strip the vas deferens too 
close. 

We place the first suture at the distal end 
of the incision in the vas, taking a good heavy 
bite, as this is the anchoring suture for the 
operation and the obstruction is below this 
point. The suture is then anchored firmly in 
the lower end of the elliptical incision of the 
epididymis. ‘Two lateral sutures are then 
placed to take a fairly heavy bite in the epidid- 
ymis and include some of the cut tubules. If 
only the fibrous covering of the epididymis is 
taken up in the suture the cut tubules drop 
back when the anastomosis is made. The 
suture is then passed through the cut edges 
of the vas, taking just enough tissue to ap- 
proximate the edges. The last suture is then 
passed in the same way through the upper end 
of the incision in the epididymis. It is then 
passed through the vas, at the upper angle of 
the incision, being carefully placed so as not 
to occlude the lumen. We test this out with 
a tear-duct probe. The anastomosis is then 
complete. 

Reynolds, in a recent book on sterility, has 
made the statement that the vas deferens is 
never at fault as a cause of sterility. He is cer- 
tainly mistaken in this statement We can 
tell sometimes before operation if the case is 
inoperable. Such cases on palpation of the vas 
show distinct beading. These are nearly 
always occluded, and therefore inoperable as 
regards cure. 

We all know when operating upon a sper- 
matocele that unless we remove every part of 
the sac (which means the removal of the small 
duct that leads into the cyst), we are liable to 
a recurrence of the spermatocele. We assume 
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lig. 5. Anastomosis of the vas through the septum of 
the scrotum to the opposite side. 


that this same condition obtains in the indi- 
viduals in whom we get a cure; namely, that a 
sinus is formed between the incised vas and 
one or more tubules in the epididymis that 
acts in the same way as the duct that leads to 
a spermatocele. 

A failure at one time, if live spermatozoa 
are present, and if the vas is patulous, is no 
contra-indication to a second operation. In 
some of our most successful results we have 
had a failure the first time, with favorable 
outcome at the second operation. The time of 
the appearance of the spermatozoa varies. 
We have had individuals who have had 
actively motile spermatozoa one month after 
operation, others varying from one month to 
nearly a year. We do not reoperate under one 
year, as we have had successes that did not 
manifest themselves until 8 or 9 months after 
operation. In one of these cases the first 
evidence of cure that the patient noted was his 
wife’s pregnancy. He was ina rather unhappy 
frame of mind until we found he had thou- 
sands of spermatozoa. 

Before operating, repeated examinations for 
spermatozoa have been made either by our- 
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lig. 6. First step in anastomosing the vas deferens 
with a spermatocele. 


selves or by the surgeon referring the patient. 
Some patients were sent to us as sterile who 
were found not to be so. I feel, therefore, that 
we should be very careful in diagnosing ste- 
rility in cases wherein too frequent demands 
have been made on the secretions before 
examination. It is most important to exam- 
ine an ejaculated specimen of semen, and not 
rely on that obtained by massage of the pros- 
tate and seminal vesicles. 

I have not tried the method advanced by 
Lespinasse of dissecting out a single tubule 
and implanting it with a removable suture. 

It is important to control all bleeding either 
by torsion or pressure before making the 
anastomosis. We have always done a bi- 
lateral operation, being careful not to make 
the incision in the vas too high up, thus giving 
us a double chance for a cure, and in case of 
failure the first time, allowing for a subse- 
quent operation. 

On the 55 patients here reported there were 
67 operations. Twelve patients were reoper- 
ated upon because of initial failure. Of these 
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Fig. 7. 


Completed operation. 


12, 7 were cured by the second operation. In 
3 cases we found in the epididymis of one side 
actively motile spermatozoa with an occlusion 
of the vas on this side, the vas appearing as 
only a fibrous cord. On the opposite side we 
found no spermatozoa in the epididymis, but 
the vas was patulous. A crossed anastomosis 
was done; that is, the patulous vas was 
brought through the scrotal septum and 
anastomosed to the epididymis that contained 
the live spermatozoa. I have been very eage! 
to obtain a success in this type, but unfor 
tunately all three failed of cure. 

We have had one interesting case in whic! 
one side showed no spermatozoa in the epi 
didymis, while on the opposite side the globu 
major was replaced by a small spermatocel: 
An anastomosis was made between the v: 
and the spermatocele. Within 6 weeks aft: 
the operation this patient had live sperm 
tozoa, and in less than a year his wife ga\ 
birth to a child. 

Another patient had a spermatocele on 0 
side and live spermatozoa in the opposite ¢| 
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didymis. An anastomosis was made between 
the vas and the spermatocele, as well as the 
usual one on the opposite side. In this in- 
stance we were not successful. We have made 
three anastomoses directly into the testicle, 
but without result. 

The total number of cases here reported is 
55: 

In 20 cases the patient had either double 
occlusion of the vas or else bilateral absence 
of spermatozoa in the epididymis, while in 
one case there was absence of the vas on one 
side and on the other a fibrous cord. 

In 3 cases the operations have been too 
recent to warrant definite conclusions, and in 
1 case the result is unobtainable. 

Twelve patients in whom active sperma- 
tozoa were found, but no occlusion, failed of 
cure. Among these were 3 crossed anasto- 
mosis cases. 
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Eliminating from the total the 4 non- 
reportable cases and the 20 cases discovered 
at the exploratory operation to be inoperable 
by reason of occlusion of the vas or absence of 
spermatozoa in the epididymis, we have a 
remainder of 31. Of these cases 19, or 61.3 
per cent, were cured. The figure includes 
those patients reoperated upon after an initial 
failure. Twelve of the 19 patients cured begot 
from 1 to 6 children, and in 1 case impregna- 
tion was followed by a miscarriage. 

The operation, while tedious, is not dan- 
gerous to life. We have always used general 
anesthesia. We have felt that, in order to 
avoid the formation of scar tissue, no local in- 
filtration should be used. The operation can- 
not compromise the function of an organ that 
has already proved functionless. If we are 
fortunate enough to get cures I know of no 
more grateful patients. 
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TUMORS OF THE TESTIS 


A BRIEF SERIES WITH SPECIAL REFERENCE TO THE PATHOLOGY AND CLINICAL MALIGNANCY ! 


DAVID W. MacKENZIE, M.D., F.A.C.S., AND MAX RATNER, M.D., MonTREAL, CANADA 


From the Urological Department of the Royal Victoria Hospital, Montreal 


EOPLASTIC disease of the testis is 
N universally a rather uncommon con- 

dition. Despite this rarity, it has 
stimulated considerable interest, and has been 
the subject of a great deal of literature. The 
discussion has been focused, chiefly, on the 
origin, nature, and pathology of the tumors. 

New-growths of any organ or tissue of the 
body often present so varied a pathological 
picture that a clear classification is made im- 
possible. This is even more striking in tumors 
of the testis, for here we are dealing with an 
organ which has not only an internal secre- 
tion, but also a function to produce germ 
cells. Many of these cells are aberrant in 
type and have a tendency to form growths 
which resemble rudimentary fetuses, the so- 
called teratomata. These growths are by far 
the most common tumors of the testis. 

From earliest historical times there has 
been considerable discussion among patholo- 
gists as to the nature and origin of tumors of 
the testis. Although these have never been 
fully determined, yet a great deal of confusion 
and controversy has been done away with, as 
a result of the establishment of two schools 
of thought. It will be of interest to review, 
briefly, the historical data which led eventu- 
ally to the formation of the two theories. 

The first work in this field was done by 
Saint Donat in 1696. He described in detail a 
testicular tumor, and particularly laid em- 
phasis on the presence of a rudimentary skull. 
In 1803 Prochaska, and in 1833 Perrone found 
differentiated tissues, such as teeth, hair, and 
bone, in a tumor of the testis. Cooper, in 1845, 
described cystic tumors, and later Curling, 
divided the growths into benign cystic, and 
malignant solid types. Incidentally, he was 
the first one to state that the growths of the 
testis regularly begin in the rete testis. 

It was not until 1854 that Johnson identi- 
fied in a testicular tumor elements of all three 
germ layers, namely ectoderm, entoderm, and 


1Presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 


mesoderm. Langhans and Kocher in 1887, 
with the aid of microscopic sections, classified 
the tumors according to their structure. They 
found that many of the tumors which hitherto 
were classified as sarcomata and pure car- 
cinomata were really of teratomatous origin. 
Furthermore, they believed that at least a 
large number of testicular tumors were of this 
nature. 

Wilms in 1896 made further progress in this 
work. He showed that all complex tumors of 
the testis were tridermal, and he classified 
them under two heads: (1) adult cystic 
embryomata or teratomata, differentiated, 
mature, and non-malignant; and (2) solid em- 
bryoid teratomata; undifferentiated, imma- 
ture, and malignant. 

Later Ribbert and Ohkubo in 1906 after 
extensive studies, found that there was a 
marked tendency for one of the elements o/ 
the tridermal tumors to overgrow the others 
and produce what appeared to be a simp: 
homologous growth. On further careful ex 
amination traces of the other elements wer: 
found, thus proving their teratomatous na 
ture. These studies were later corroborate 
by many eminent authorities, and the gener: 
impression was that all tumors of the test! 
were of teratomatous or tridermal origin. 

Chevassu disagreed with this view. Whi! 
he believed that many of the so-called homo 
ogous tumors were definitely teratomata, y: 
there remained a large number of them (abo 
one half) that did not belong to this triderm 
class, but had their origin from another sour: . 
He was convinced that these growths wi 
true monodermal or homologous ones, for 
was never able to find any trace of the ot! 
elements. He described these tumors as s 
medullary, cellular, and with very li' 
stroma. The cells were round or polyhed |, 
with large vesicular nuclei. This picture c- 
cording to Chevassu was identical with t at 
found in the adult cells of the seminifer us 
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tubules. He, therefore, concluded that these 
tumors originate from spermoblasts, and sug- 
gested for them the name séminome. 

Ewing (14) in 1911, refused to accept an 
extrateratogenous origin of the above named 
homologous tumor. He insisted that this 
common tumor always resulted from a one 
sided development of a teratoma, and that it 
did not originate, as Chevassu thought, from 
adult spermatoblasts. 

Thus there were formed the two theories. 
One headed by Chevassu who believed in the 
presence of a true, simple, homologous tumor, 
arising from adult spermatoblasts; and the 
other sponsored by Ewing, who claimed that 
the greater number of tumors of the testis 
were teratomata; and that the so-called ho- 
mologous tumor belonged to this class. Both 
schools had many supporters who offered con- 
vincing data to prove their own theory. Ewing 
was supported by Martland, Hinman, Cairns, 
and Morris, while Chevassu’s theory was ac- 
cepted by Geist, Thalhimer, and Schultz and 
Eisendrath. 

A very important contribution was made 
by Gordon Bell in 1925. He reported 4 cases 
of tumor of the testis, the origin of which he 
believed was from the testicular tubules. The 
tumors occurred in middle age and grew more 
slowly than the embryonal tumors. A similar 
case was reported in 1928 by Stevens and 
Ewing, who agreed with Bell and admitted 
an extrateratogenous origin of a small group 
of malignant carcinomata of the testis. 

Summarizing briefly, we see that there has 
been considerable discussion and controversy 
regarding the origin and nature of tumors of 
the testis. Asa result of the excellent work by 
Ewing and Bell, a great deal of light has been 
thrown on the subject. From all the data now 
available it seems reasonable to conclude that, 
in addition to the large group of teratomata, 
there is a small number of carcinomata of the 
testis which have their origin from adult 
tubule cells. 

PATHOLOGY 

In discussing the pathology of tumors of 
the testis, we shall first of all review the 
general conception of teratomata. 

A teratoma may be defined as a mixed 
tumor, containing derivatives of the three 
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Fig. 1. Photograph of a gross specimen of an embryonal 
carcinoma of the testicle. Case tr. 


germinal layers, epiblast, mesoblast, and 
hypoblast. Adami (1) best describes this 
growth by saying that it arises from a toti- 
potent cell which has the power of giving rise 
to every order of cell in the body. The chief 
source of these growths is the aberrant sex 
cell. This origin accounts for the predilection 
of teratomata for the sex glands. 

A typical adult teratoma is one the tissues 
of which are fully differentiated, and which 
imitates more or less structures of the adult 
body. If the tissues are undifferentiated, im- 
mature, and do not arrange themselves in 
orderly fashion, the tumor is said to be atypi- 
cal or embryonal. 


VARIETIES OF TUMORS OF THE TESTICLE 
1. Embryonal carcinomata or embryonal 
teratomata (in which one type of tissue pre- 


dominates). The greater number of tumors 
of the testis belong to this class. The growths 
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Fig. 2. Photomicrograph of an embryonal carcinoma. 
Note the large dark staining epithelium-like cells; also the 
lymphoid cells and areas of necrosis. Case 2. 


are soft, rapidly growing, and often show 
areas of necrosis, hemorrhage, ulceration, and 
even suppuration (Fig. 1). These tumors are 
very malignant, metastasize early, and local 
recurrence after operation is usual. Micro- 
scopically, one finds as a rule large, round or 
polyhedral cells with vesicular hyperchro- 
matic nuclei. The stroma may be scanty or 
abundant and areas of necrosis are common 
findings (Fig. 2). 

Under this group we have the adenocar- 
cinoma (Figs. 3 and 4) and the papilliferous 
adenocarcinoma (Fig. 5). Occasionally the 
cells are smaller, grow more diffusely, and 
appear more undifferentiated. The picture 
may now resemble a lymphosarcoma (Fig. 6). 

2. Teratoid or mixed tumors. This growth 
occurs quite frequently and is made up of em- 
bryonal structures derived from the three 
germinal layers. Grossly the tumors are of 
moderate or large size, and are either solid or 
made up of many small cysts. Microscopi- 
cally the cysts are lined with squamous or 
cylindrical cells. The solid portions contain 
the embryonal structures: cartilage, bone, con- 
nective tissue, and muscle. These tumors are 
almost always very malignant. 

3. Chorio-epithelioma. This form of tumor 
is a very interesting one. Schlagenhaufer, in 
1902, reported a case of tumor of the testis 
which resembled a true chorio-epithelioma. 
He traced the origin of the syncytial masses 
from epithelium of the testicular growths; 
identified Langhans’ cells (Fig. 7), and noted 
the haemorrhagic character of the metastases. 
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Fig. 3. Photograph of a gross specimen of an embryonal 
adenocarcinoma of the testicle. Case 7. 


Many similar cases have been reported since. 
Garbarini, Cooke, and others have observed 
hypertrophy of the breasts, and secretion of 
colostrum with this tumor. 

4. A miscellaneous group of tumors. In- 
cluded in this group are the dermoid, fibroma. 
chondroma, myoma, adenoma, and lympho 
sarcoma. 

Mention must also be made of the smal 
group of tumors described by Gordon Bell 
They occur in middle age, grow slowly, an: 
metastasize very late. Grossly the tumor i 
of moderate size and multicystic. Microscop 
ically they are small cubical cells growing i 
a diffuse or slightly alveolar form. 

In our series of 13 cases from 1920 to 193¢ 
10 of them were embryonal carcinomata. © 
these 1 was an adenocarcinoma, 1 a papi 
liferous adenocarcinoma, and 1 resembled 
lymphosarcoma. ‘Two cases belonged to t! 
class of mixed tumors, and 1 was a chori 
epithelioma. 


METASTASES IN TUMOR OF THE TESTIS 


Malignant tumors of the testis metastas 
by way of the lymphatics and blood vess« 
The greater majority of them are very mal -- 
nant and metastasize early. The metasta »s 
usually appear first in the lumbar glands o: 
the glands along the spermatic vessels. ‘| \¢ 








b 


a 
b 


L 












MackKENZIE 





2 # 


* @:. 
~_* 


Fig. 4. Photomicrograph of an embryonal adenocarci- 
noma. Note that the large polygonal cells are arranged 
in solid masses and loops suggestive of a glandular deriva- 
tion. Case 7. 

Fig. 5. Photomicrograph of an embryonal papilliferous 


retroperitoneal glands are also involved very 
quickly, and often the first symptom com- 
plained of is a mass in the abdomen. Later 
the mediastinal (Fig. 8) and supraclavicular 
glands enlarge. The involvement of the left 
supraclavicular region is usually more marked, 
due to common thoracic duct. The growth 
may even involve the entire scrotum and 
penis (Fig. 9). 

There are very few malignant growths of 
the body that metastasize as readily by way 
of the blood vessels as do the malignant 
growths of the testis. The metastases occur 
very early and are usually present long before 
there is any clinical evidence of them. They 
may involve one or many organs of the body. 
The most common ones to be involved are 
the lungs (Figs. ro and 11), liver, brain (Fig. 
12), kidneys (Fig. 13), spleen (Fig. 14), and 
heart. Invasion of the spermatic and iliac 
veins by continuous growth has been ob- 
served even as far as the heart. 

ETIOLOGY 

Incidence. Tumors of the testis as com- 
pared with new-growths in other parts of the 
body are rare. Tanner states that it occurs 
about once in two thousand male hospital ad- 
missions. In three hundred thousand cases, 
both male and female, admitted to the Mayo 
Clinic, only 50 cases were found. In the 
London Hospital only 65 cases were dis- 
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adenocarcinoma. Note the glandular and_papilliferous 
structure. Case 11. 

Fig. 6. Photomicrograph of an embryonal carcinoma. 
Note the small round cells with no definite arrangement. 
This type of tumor was interpreted by older writers as an 
alveolar sarcoma. Case 4. 


covered in one hundred and ten thousand 
male admissions. Kelly and Hueper state 
that up to 1928 approximately seven hundred 
cases have been reported. Of 207,174 cases, 
both male and female, admitted to the Royal 
Victoria Hospital, 27 cases of tumor of the 
testis were found. Since 1920 there have been 
approximately fifty thousand male admissions 
to this hospital, of these only 16 cases were 
diagnosed as tumor of the testis. 

We are reporting a series of 13 cases from 
1920 to 1930, which have been proven tumors 
of the testis by microscopic examination. We 
have omitted purposely from this series an 
additional 14 cases of testicular growths. 
Kight of these were operated upon, but un- 
fortunately the gross specimens and micro- 





Fig. 7. Photomicrograph of a chorio-epithelioma of the 
testicle. Note the Langhans’ and syncytial cells. Case 2. 











Fig. 8. Roentgenogram of chest showing a metastatic 
growth of the mediastinum. Case 11. 


scopic slides have been lost. The remaining 
6 cases refused any surgical interference. 

Heredity. All authors agree that heredity 
plays no part in this disease. The family 
histories in our cases were absolutely irrele- 
vant. 

Location. The predominance of tumors of 
the right or left testis varies with different 
authors. The majority of growths, however, 
seem to be of the right testis. Higgins reports 
14 cases of the right side, and 9 of the left. 
Cunningham observed 34 growths of the right 
testis, and 25 of the left one. In our series, 9 
cases were of the right side, and 4 cases of 
the left. 

Bilateral malignant growths are extremely 
rare. Chevassu reports one case among 128. 
Kober describes 5 cases. Ochsner and Higgins 
each report a single case. Councilman reports 
acase. We have not had a patient with malig- 
nant disease of both testes with a possible 
exception of the following case. One of our 
patients (Case 6) with an embryonal carci- 
noma of the right testis involving penis and 
scrotum, gave a history of having had a left 


SURGERY, GYNECOLOGY AND OBSTETRICS 





sided orchidectomy performed in Europe, a 
year and a half previous to the onset of the 
present illness. 

Neoplastic disease of undescended testes 
is also a very rare occurrence. Keyes and one 
of us (MacKenzie) in 1917, reported 42 cases 
of imperfectly descended testis, which were 
operated upon at Bellevue Hospital. No signs 
of malignancy were found. Since 1920, 105 
cases of undescended testis were operated 
upon in our department at the Royal Victoria 
Hospital. There was no evidence of neoplastic 
changes in any of them. 

Trauma. Many consider trauma as an im- 
portant etiological factor. Only two of our 
cases gave a history of injury, one 6 months 
and the other 1 month, prior to the onset of 
the swelling of the scrotum. 


AGE INCIDENCE 


The majority of cases of tumor of the testis 
occur when sexual activity is greatest, that is 
between the twentieth and fiftieth years. The, 
may occur at any age however. Our youngest 
patient was 21 years of age; while our oldest 
was 64 years of age. There were 5 cases be 
tween 30 and 40 years of age; 4 between 4: 
and 50 years; and 2 below 60 years of age. 


SYMPTOMS 


The symptomatology of tumor of the testi- 
is most uncertain. Many patients consult 
physician for a swelling of the scrotum with 
out having any other signs or symptom: 
Several of them will complain of a draggin 
or shooting pain in the groin; others will gi\ 
a history of repeated aspirations for hydr 
cele. A small number of patients seek medic: 
aid for shortness of breath, cough, or swellii 
of one or both legs. Occasionally a patie 
will also complain of a mass in either groin. 

All the patients in our series complained 
a mass in the scrotum. Ten cases gavi 
history of pain. Of these 2 had typi 
histories of right sided renal colic. Four ca 
complained of a mass in the groin. Th 
was a history of hydrocele in 2 cases, anc ) 
hematocele in 1 case. Two patients c \- 
plained of cough, dyspnoea, and weakn. -s. 
One patient had typical attacks of Jacksor in 
epilepsy; autopsy revealed brain metasta °s- 
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Fig. 9. Photograph showing a tumor of the testicle with 
involvement of the entire scrotum and penis. Case 6. 


This same patient had painful breasts and 
colostrum was present. The tumor was a 
chorio-epithelioma. One patient complained 
of a mass in the abdomen. 


DIAGNOSIS 

The diagnosis of malignant disease of the 
testis is usually made by a process of exclu- 
sion. There are four other conditions of the 
testis which have to be considered, namely 
tuberculosis, syphilis, hydrocele, and hema- 
tocele. 

Tubercucosis. A carefully taken family or 
personal history may aid in the diagnosis. 
The disease usually starts in the epididymis 
and extends up to the vas. It is only later 
that the testis becomes involved. The vas 
and epididymis are usually hard and nodular. 
Nodules in the prostate and seminal vesicles 
may be even more important. In advanced 
cases, the skin of the scrotum is adherent to 
the mass, and sinuses may form. Bacterio- 
logical examination of the urine may reveal 
acid fast bacilli. 

Syphilis. The history of a primary sore 
may be of value. We must always bear in 
mind that a malignant growth which is break- 
ing down may give a positive Wassermann 
reaction. The safest course is to administer 
anti-luetic therapy. If the lesion is syphilitic 
it will be influenced in a few days by the 
treatment. 

Hydrocele. It should never be forgotten 
that hydrocele and tumor often co-exist. Sur- 
geons should always palpate carefully a testis 
lor nodules, after aspirating or during radical 
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Fig. 10. Photograph showing multiple metastases in the 
lungs. Case 9. 
cure of a hydrocele. Of course transillumina- 
tion should always be employed in making a 
diagnosis. 

Hematocele. The swelling is usually a uni- 
form one. It is often very firm and does not 
transmit light. The Wassermann is negative. 


TREATMENT 


Castration with or without the radical re- 
moval of the lymphatics and glands along the 
inferior vena cava and aorta is the method of 
choice in treating malignant disease of the 
testis. The most important procedure in an 
orchidectomy is to cut the cord before the 
tumor is handled in any way. This will help 
to prevent the possibility of having any ma- 
lignant cells thrown into the lymphatics or 
blood vessels. Castration is usually supple- 
mented by X-ray or radium therapy. Coley’s 











Fig. 11. Roentgenogram of chest showing large metas- 
tatic growth involving the right lung. Case 12. 


serum is also used by some surgeons. In 
inoperable cases deep X-ray therapy and ra- 
dium are given. 

The simple orchidectomy is a short opera- 
tion and therefore the operative mortality 
rate is practically nil. In the radical operation 
conditions are different. The procedure is a 
much longer one and therefore a more serious 
one. The operative mortality rate varies 
from 10 to 20 per cent. It is hoped, however, 
that as time goes on the technique will im- 
prove with a resulting drop in the mortality 
rate. Hinman and Beer are great advocates 
of this operation, and many surgeons are 
following their technique today. In our clinic 
both methods have been used with equally 
unsatisfactory results. 

PROGNOSIS 

Malignant disease of the testis has a very 
grave prognosis. Metastases apparently occur 
very early, and are present in many cases in 
which clinically they are not demonstrable. 
Regarding the relative malignancy of the 
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Fig. 12. Section through cerebral hemispheres showing 
metastatic growth from a _ chorio-epithelioma of th 
testicle. Case 2. 


different types of growth, the majority 0! 
observers conclude that the mixed tumor 
are more malignant than the so-called ca: 
cinomatous ones. We cannot agree with tha 
belief altogether, for one of our cures of ove 
5 years had a mixed tumor of the left testi: 

The chorio-epithelioma is also very mali; 
nant and the prognosis is always grave. 

RESULTS 

The final results in malignant disease of t! 
testis are poor. Tanner, in 1922, collected 4: 
cases which were operated upon; of these ° 
per cent were dead, and only 5! per ce 
were living 4 years or more after operatio 
He reported another series of tor cases, a! 
only 18 of these were alive and well 4 years 
more after operation. Coley, in 1923, report 
a series of 78 cases treated with Coley’s seru 
after castration; 20 were alive and well 4 ye: 
or more after operation. Hinman reported ») 
cases upon whom the radical operation \ s 
performed; 34 were living and well, 6 of th: 
for 4 years or more after operation. 17's 
author concludes that 15 per cent are cu’ (| 
by the simple operation and 30 per cent \y 
the radical one. 
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rig. 13. Photograph showing multiple metastases in 
kidney. Case o. 


Higgins, in 1928, reported 23 cases; 16 
showed no evidence of metastases before 
operation. Of this group 8 were dead, 2 could 
not be traced, and 5 were alive and well, 2 of 
them for more than 5 years. One was living 
with metastases 5 months after operation. 
Seven cases showed clinical evidence of 
metastases. Of these 2 were dead, 3 were 
alive and well, 1 of them for more than 2 
years, and 2 were living but with metastases. 

Dean, in 1929, reported a series of 124 
cases. He classified them into (1) primary 
operable, (2) primary inoperable, (3) recur- 
rent operable, (4) recurrent inoperable, and 
5) prophylactic. The operable group of pa- 
tients were first treated with a course of X-ray 
and radium therapy, and 1 month later an 
orchidectomy was performed. Radiation was 
repeated two or three times at intervals of 2 
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Fig. 14. Photograph showing metastases in spleen from 
an embryonal carcinoma of testicle. Case 6. 


to 4 months. All patients in the inoperable 
group were treated with X-ray and radium 
therapy only. Of the 16 operable cases, 13 
are living and well, 4 for more than 4 years. 
Of the 97 inoperable cases, 28 are living and 
well, only 8 for more than 4 years. 

Cases have been reported where metastatic 
growths either have disappeared entirely or 
have been reduced in size after deep X-ray 
therapy. Dean and Keyes (22) have had a 
number of such cases. In one of our cases 
(Case 12) there was a definite diminution in 
the size of a metastatic growth of the lung, 
following a course of deep X-ray treat- 
ment. 

In our series of 13 cases, 3 were inoperable, 
and were dead within 1 month after admission 
to the hospital. Two cases are alive and well, 
5 years and 4 months, and 4 years and 11 
months respectively after operation. One pa- 
tient (Case 11) is alive 1 year and 9 months 
after operation, but has metastases in the 
supraclavicular regions and mediastinum. 
Another patient (Case 13) is alive 4 months 
after operation but has developed anuria due 
to bilateral ureteral obstruction, probably a 











Fig. 15. Photomicrograph of an embryonal carcinoma. 
Note the tumor cells invading the seminiferous tubule. 
Case 13. 


metastatic growth. Both ureters were cathe- 
terized and large hydronephroses were found. 
Five cases are dead. One was dead 3 months 
after operation; 1 was dead 4 months after 
operation; 2 were dead 6 months after oper- 
ation; and 1 was dead 1 year and 7 months 
after operation. One case could not be traced. 
Obviously the results are poor. 

We feel that what is most important is a 
diagnosis of tumor at its earliest stage, and 
at a time when cure is more probable. This 
can partly be accomplished if the medical 
practitioners will palpate carefully the genital 
organs during their routine physical examina- 
tion. In addition, we have the health centers 
and the medical examination for insurance. 
It is true that we cannot hope for very much, 
but if only an occasional diagnosis is made in 
this way, then the efforts will not have been 
in vain. 

CONCLUSIONS 

1. Many patients with tumor of the testis 
consult a physician when metastases have 
already made their appearance. 

2. In a large number of tumors of the 
testis metastases occur long before there is 
any clinical evidence of them. 

3. Tumors of the testis metastasize very 
early by way of the blood vessels and lym- 
phatics. 

4. Physicians should palpate very carefully 
the genital organs of patients during their 
routine physical examination. Every nodule 
‘discovered should be looked upon with sus- 
picion. 
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5. Malignant disease of the testis at best 
is a very grave disease and the prognosis is 
poor. 

6. The treatment that offers the best prog- 
nosis is castration supplemented by deep 
x-ray therapy. 


RESUME OF CASE REPORTS 


Case 1. H.S., aged 52 years, was admitted to the 
hospital June 23, 1920, with the following com- 
plaint: mass in the right side of scrotum, cough, and 
weakness. In 1918, patient first noticed a mass in 
the right side of scrotum, which has increased in 
size slowly. He had had a slight dragging pain in 
the right groin for 6 months prior to admission. He 
gave no history of injury. His personal and family 
history was negative. 

Examination was negative except for the local 
condition in the scrotum, and a few small bilateral 
inguinal glands. The left testicle and epididymis 
were normal. In the region of the right side of the 
scrotum there was a firm mass the size of an orange. 
The surface was slightly irregular and the cord was 
thickened. The mass did not transmit light. X-ray 
of chest was negative. Wassermann was negative. 

Provisional diagnosis: tumor of the testicle, right. 

Treatment consisted in a right orchidectomy. 

Patient was discharged cured and could not bx 
traced since. 

Pathological report. The gross specimen con 
sisted of a testicle about the size of a small orange 
with the cord attached. The cut surface showe: 
yellowish lobulated areas somewhat elevated abov 
the whitish background of probably more or les 
normal testicular tissue. These areas were som 
what caseous in appearance. 

Microscopic examination of the sections reveal: 
an extensive, irregular growth of large, dark stai: 
ing, epithelium-like cells in bands, strands, a1 
nests. Large, irregular areas of necrotic tissue ai 
band-like arrangements of what appeared to | 
lymphoid cells were seen here and there. In t! 
capsule the fibrous connective tissue was increas 
and hyaline. 

Anatomical summary: embryonal carcinoma. 

Case 2. H. O., aged 38 years, was admitted » 
the hospital July 25, 1924, with the following co 
plaint: mass in the right side of scrotum, loss | 
function of the left arm, cough and soreness of ch 
general weakness and loss of weight, and swellin; 
the right leg. The patient first noticed a massin e 
scrotum 9 months prior to admission. He gave 0 
history of injury. Cough and soreness of chest | d 
been present for 3 months. The weakness and | ss 
of weight had been noticed prior to the swelling. 1¢ 
swelling of the right leg had been present { 1 
month. The loss of function of the left arm id 
been first noticed 2 months prior to admis: 1. 
During his stay in the hospital patient had ty: «al 
attacks of Jacksonian epilepsy. He had syphi 10 
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1919, was treated and apparently cured. The 
family history was negative. 

Physical examination revealed an area of con- 
solidation in the upper lobe of the right lung and 
one at the hilus of the left lung. This was confirmed 
by X-ray. The neurologists reported a metastatic 
growth of the right cerebral hemisphere. The 
Wassermann was negative. The left testicle and 
epididymis were normal. In the region of the right 
side of scrotum there was a mass the size of a 
chicken’s egg, nodular and hard. The epididymis 
seemed to be involved in the mass. The cord was 
not thickened. 

Provisional diagnosis: tumor of the testicle, right. 

Patient died the same day, July 25, 1924. 

An autopsy was performed and the following 
facts were noted. 

Diagnosis: chorio-epithelioma of the testicle, 
right, with metastases in liver, kidneys, spleen, 
lungs, chest wall, brain, and mesenteric lymph 
glands. The syncytial and Langhans’ layers were 
everywhere in evidence. Another interesting fact 
was the resemblance of the growth to pregnancy. 
The breasts were enlarged and painful; and colos- 
trum was present. The testicle was twice its normal 
size, hard, nodular and reddish brown in color. The 
cut surface was rough, firm, brown, and grayish 
brown in color. 

Microscopic examination revealed the typical 
Langhans’ and syncytial layers everywhere in evi- 
dence. In some areas the syncytial layers predom- 
inated. Thick bands of connective tissue separated 
the oval masses of Langhans’ cells, and irregu- 
lar masses of syncytial tissue were present in the 
blood clots. 

CasE 3. J. H. W., aged 42 years, was admitted 
to the hospital April 3, 1925, with the complaint of 
pain and swelling of the left side of scrotum. He had 
noticed a swelling of the left testicle in 1900 and 
was told that it was due to tuberculosis. The swell- 
ing subsided after treatment and he had no further 
trouble until the beginning of 1925 when swelling 
and pain were again noticed. He gave no history of 
injury. The personal and family history were 
negative. 

Physical examination was negative except for the 
local condition. The right testicle and epididymis 
were normal. The left scrotal sac was the size of an 
orange, tender and tense. The mass did not trans- 
mit light and it was impossible to discern the testicle 
from the epididymis. X-ray examination of the 
chest was negative. The Wassermann was nega- 
tive. 

Provisional diagnosis: tumor of the testicle, left. 
Treatment consisted in left orchidectomy. Pa- 
tient was discharged cured. He is living and well, 
5 years and 4 months after operation. 

Pathological report. The specimen consists of a 
testicle about the size and shape of a goose egg, with 
thickened and opaque coverings, attached to which 
are a thickened epididymis and cord. On section the 
tumor mass shows very prominent, white, thickened, 
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tubule-like structures diffusely scattered throughout 
a soft, greyish white brain-like substance. The cut 
ends of the tubule-like structures show a lumen and 
a thickened wall. The tubules are about the cir- 
cumference of a large pin. Microscopic examination 
of sections show a picture in which epidermal struc- 
tures predominate. These consist of tubule-like 
structures lined by squamous-like cells which pro- 
liferate into several or many layers and then tend to 
show moderate or extensive keratinization. An 
occasional gland-like structure is also seen lined by 
cuboidal or columnar epithelium. These structures 
are supported by a cellular fibrillar connective tissue 
stroma. 

Anatomical summary: teratoid or mixed growth. 

Case 4. E.L., aged 47 years, was admitted to the 
hospital September 2, 1925, with the complaint of 
pain and swelling of left side of scrotum. These 
symptoms have been present for 1 year. He gives 
no history of injury. The personal and family 
history were negative. 

Physical examination disclosed negative findings 
except for the local condition. The right testicle 
and epididymis were normal. In the region of the 
left side of scrotum there was a firm mass the size 
of alemon. It wassmoothand did not transmit light. 
The Wassermann was negative. 

Provisional diagnosis: tumor of the testicle, left. 

Treatment consisted in left orchidectomy. He 
was discharged cured. Patient is alive and well 4 
years and 11 months after operation. 

Pathological report. The specimen consists of a 
testicle about the size of a tennis ball. Its tissue is 
replaced by a soft mass and no normal testicular 
substance can be made out. Microscopic examina- 
tion of section shows the tissue of the testicle to be 
replaced by large round cells with dark staining oval 
nuclei. The cells are in columns with no definite 
arrangement. 

Anatomical summary: embryonal carcinoma of 
testicle (round celled tumor). 

Case 5. E. M., aged 64 years, was first admitted 
to the medical department and later seen by the 
urological service, August 30, 1926, with the com- 
plaint of pain and swelling of the right testicle, and 
a mass in the left upper quadrant of the abdomen. 
Patient had first noticed the mass in the scrotum in 
July, 1926. Pain came on later. The mass in the 
abdomen was observed to days prior to admission. 
No history of injury was given. The personal and 
family history were negative. 

Physical examination disclosed a large mass in 
the left upper quadrant of the abdomen, also a mass 
in the right groin. There was a mass in the right 
side of scrotum the size of an orange, which was 
firm and did not transmit light. It was impossible 
to distinguish the testicle from the epididymis. The 
left testicle and epididymis were normal. There 


were also a few small bilateral inguinal glands. 
Provisional diagnosis: sarcoma of testicle, right. 
Patient died on September 4, 1926. An autopsy 
was performed. 
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Pathological report. The specimen consisted of 
the right testicle which was involved in a large un- 
differentiated mass the size of a baseball. It was 
impossible to differentiate the testicle from epididy- 
mis. There were secondary growths along the 
lymph glands of the cord. Microscopic examination 
of sections revealed that the neoplastic cells con- 
sisted of medium sized, round, dark staining 
elements, comparatively little cytoplasm, and 
relatively large nuclei. They showed no definite 
arrangement and lay in strings and clusters in the 
meshes of a fine fibrillar stroma. Autolysis was a 
conspicuous feature, but there was no appreciable 
evidence of lymphoid infiltration. 

Anatomical summary: embryonal carcinoma. 
There were also secondary growths of the retro- 
peritoneal glands, adrenals, and right ventricle of 
the heart. 

Case 6. T. P., aged 46 years, was admitted to the 
hospital September 25, 1926, with the complaint of 
pain and swelling of entire scrotum, more marked 
on right side; swelling in right groin, and swelling 
of penis. Patient gave a history of having a left 
orchidectomy and a radical cure for hydrocele, 
right, in 1924. Present swelling was noticed just 
4 weeks prior to admission, and gradually involved 
the penis and right groin. No history of trauma 
was given. The personal and family history were 
negative. 

Physical examination was negative except for a 
mass in the right groin and large swelling involving 
the entire scrotum and penis. The skin of the scro- 
tum was red and indurated. The scrotum was the 
size of a foot ball. It was impossible to palpate any 
constituents. X-ray examination of chest was nega- 
tive. The Wassermann was negative. 

Provisional diagnosis: tumor of testicle with in- 
guinal metastases, right. 

Treatment consisted in right orchidectomy, right 
inguinal adenectomy, and excision of the scrotum. 

Patient died December 12, 1926. Autopsy was 
performed. 

Pathological report. The specimen consisted of (1) 
an irregular mass of tissue as large as an orange 
containing the testicle, (2) several pieces of skin 
with tissue beneath, (3) two almond sized fragments 
of pinkish tissue. Microscopic examination of the 
sections showed the growth to be made up of large 
aggregates of large pale staining, closely packed 
polyhedral cells with relatively clear, though some- 
times finely granular, cytoplasm and quite large, 
mostly spherical or irregular, vesicular nuclei. No 
other type of neoplastic tissue was observed. The 
growth appeared to have completely replaced the 
tissue as no seminiferous tubules were to be found. 
A more or less extensive inflammatory reaction 
completed the picture. The skin and inguinal 
glands also showed involvement by the growth. 

Anatomical summary: large cell embryonal carci- 
noma of the testicle with metastases in inguinal region. 

Autopsy report: embryonal carcinoma of the 
testicle, right, involving entire scrotum and penis, 





with metastases in inguinal, pelvic and mesenteric 
lymph glands, liver, spleen, adrenals, and urinary 
bladder. 

Case 7. B. C., aged 39 years, was admitted to the 
hospital January 12, 1927, with the complaint of 
pain and swelling of the left testicle. The swelling 
was first noticed at the beginning of 1926. He had 
had pain in left groin for 2 months prior to ad- 
mission. No history of trauma was given. Patient 
had pulmonary tuberculosis in 1925. Took cure. 
The family history was negative. 

Physical examination disclosed signs of a chronic 
lesion in the upper lobe of the left lung, corroborated 
by X-ray examination. The Wassermann was nega- 
tive. The right testicle and epididymis were normal. 
There was a large rather soft mass in the left side of 
scrotum. It was irregular, not tender, and did not 
transmit light. The cord was not thickened. The 
mass seemed to involve the testicle only. Epididy- 
mis seemed free. 

Provisional diagnosis: Tumor of testicle, left; 
pulmonary tuberculosis, chronic, left. 

Treatment consisted in left orchidectomy. Pa 
tient was discharged cured, but died in June, 1927. 

Pathological report. The specimen consisted of a 
testicle split open to show a rather large, soft 
growth involving about two-thirds of the substance 
The epididymis appeared free grossly. Microscopic 
examination of sections of the growth showed it to 
consist of large polygonal cells with large vesicular 
nuclei and prominent nucleoli. Mitotic figures are 
prominent. The cells were arranged in solid masses 
strings, and loops, suggestive of a glandular deriva 
tion. 

Anatomicalsummary: embryonal adenocarcinoma 

Case 8. A. McL., aged 31 years, was admitte 
to the hospital March 22, 1927, with the complain! 
of pain and swelling of the right side of scrotum. 
Patient first noticed a small swelling in 1922. ‘This 
did not increase in size until 1926. Pain, dragging 
in character, also started in 1926. No history 
injury was given. The personal and family histo 
were negative. 

Physical examination was negative except for 
local condition. The left testicle was small, the le/t 
epididymis was normal. The entire right side o! 
scrotum was filled by a large mass, the size of 3 
grapefruit. The upper part was soft and traus 
mitted light. The lower part was hard, irregular, 
and did not transmit light. There was a fair amount 
of tenderness. 

Provisional diagnosis: tumor of right testicle. 

Treatment consisted in right orchidectomy. !|’a 
tient was discharged cured. 

Patient returned to the hospital in June, 1: 
complaining of cough and weakness. He died on 
July 20, 1927. Autopsy revealed metastases in 
mediastinum, lungs, and retroperitoneal glands 

Pathological report. The specimen consisted «! a 
large oval mass the size of a grapefruit. It was !irm 
and on section, no definite testicular tissue coul:! be 
differentiated. The tissue was largely compose: ol 
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a grey homogeneous mass. Sections showed the 
tumor mass to be composed of irregular masses of 
large pale staining cells. They were immature in 
type and showed definite mitotic figures. There were 
only abortive attempts at glandular loop formation, 
and in most areas they grew in fairly solid masses. 
There was a considerable amount of immature 
fibrous connective tissue in some areas while in others 
this element was quite scarce. 

Anatomical summary: embryonal carcinoma. 

CasE 9. J. McL., aged 57 years, was admitted to 
the hospital August 7, 1927, with the complaint of 
swelling of the left testicle, and a mass in the left 
groin. The mass in the left testicle was first noticed 
in the Fall of 1926. The mass in the groin was first 
seen 3 months prior to admission. No history of 
pain or injury was given. The personal and family 
history were negative. 

Physical examination disclosed clinical signs of 
metastases in the lungs and inguinal lymph glands. 
The right testicle and epididymis were normal. In 
the left side of scrotum there was a firm mass the 
size of a small orange. One could not discern testicle 
from epididymis. The mass did not transmit light. 
The Wassermann was negative. 

Provisional diagnosis: tumor of left testicle with 
metastases in lungs and inguinal lymph glands. 

Patient died a few hours after admission August 
7, 1927. 

Pathological report. The specimen consisted of 
left testicle which contained a firm mass the size and 
shape of a pear. When sectioned the testicle showed 
almost complete replacement by firm yellowish 
growth. Microscopic examination of the section 
showed numerous masses of small round hyper- 
chromatic tumor cells, separating the seminiferous 
tubules. Mitotic figures were numerous. Some 
areas showed no fibrous arrangement, others showed 
a fine fibroblastic reticulum. The cells had no 
definite arrangement but extended in solid masses. 

Anatomical summary: embryonal carcinoma of 
left testicle, with metastases in lungs, left kidney, 
inguinal, thoracic, mesenteric and retroperitoneal 
lymph glands. 

CasE 10. J.L., aged 33 years, was admitted to the 
hospital October 15, 1927, with the complaint of 
swelling of right side of scrotum, and attacks of 
severe pain in right loin radiating downward to the 
right groin. Patient gave a history of being struck 
in the right side of scrotum in June, 1926. He first 
noticed swelling in the right side of scrotum in 
January, 1927. He had had several attacks of 
typical right renal colic prior to admission to hospi- 
tal. The personal and family history was negative. 

Physical examination showed small palpable bi- 
lateral inguinal glands. There was no clinical evi- 
dence of glandular enlargement in other parts of the 
body. The left side of scrotum and its contents 
were normal. There was a mass in the right side of 
scrotum, the size and shape of an orange. The mass 
was hard, smooth, and not tender. It did not trans- 
mit light. It was not possible to discern epididymis 
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from testicle. The Wassermann was negative. 
X-ray examination of the chest was negative. 

Provisional diagnosis: tumor of right testicle. 

Treatment consisted in right orchidectomy. Fol- 
lowing operation patient developed a phlebitis of 
both legs, which subsided quickly. About 6 weeks 
after operation patient developed some jaundice and 
had a marked gastro-intestinal upset. Physical ex- 
amination revealed a large, hard mass in the right 
upper quadrant of the abdomen, probably in the 
liver. Patient left the hospital in January, 1928, in 
a rather poor condition. He died in April, 1928. 

Pathological report. The specimen consisted of a 
firm goose egg sized mass of tissue which had re- 
placed the testicle and epididymis and a portion of 
the vas. The growth was quite solid, homogeneous, 
firm, and yellowish. Microscopic examination of 
the sections of the growth showed it to be made up 
of irregularly arranged masses of various types of 
tissue, including cartilage, fibrous tissue, smooth 
muscle, myxomatous tissue, and nests of immature 
ectodermal appearing elements. Occasional areas 
of more immature and undifferentiated nature were 
seen, and suggested a reversion on the part of some 
of the cells to a malignant character. 

Anatomical summary: teratoid or mixed growth 
with malignant degeneration. 

Case 11. H.S., aged 52 years, was admitted to 
the hospital November 1, 1928, with the complaint 
of pain and swelling of the right side of the scrotum. 
Patient gives a history of having a hydrocele on the 
right side which was tapped and then excised radi- 
cally in 1927. The swelling soon returned and be- 
came progressively worse. ‘The pain had been pres- 
ent for about 4 to 5 months prior to admission. No 
history of injury was given. The personal and 
family history were negative. 

Physical examination disclosed a few small bi- 
lateral inguinal glands. The left side of the scrotum 
and its contents were normal. There was a large 
mass filling the entire right side of scrotum. It was 
the size of a grapefruit, smooth and fluctuant. It 
did not transmit light. Behind this there was 
another firm mass which wasirregular. The Wasser- 
mann was negative. X-ray examination of chest 
was negative. 

Provisional diagnosis: tumor of right testicle. 

Treatment consisted in right orchidectomy. Pa- 
tient was discharged cured. 

Patient returned in June, 1929, with a large mass 
in the left side of the neck, also metastases in the 
right inguinal region and mediastinum. He was 
given X-ray therapy to the chest and radium to the 
mass in the neck, but without beneficial results. He 
is still alive today but is gradually going down hill. 

Pathological report. The specimen consisted of a 
piece of tissue the size of a grapefruit. Attached to 
one side was a piece of thick wrinkled skin about 9 
centimeters in diameter. Under this skin was a 


layer of fibromuscular tissue which partially en- 
closed masses of blood clot. On the inner aspect of 
the specimen there was an oval mass of soft, spongy, 
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granular-like, light brown tissue. At one end of this 
mass was a cystic cavity which had been opened. 
The wall of the cavity contained hard white nodules. 
Microscopic examination of the section showed a 
malignant epithelial growth which tended in certain 
areas to arrange itself in cystic papilliferous struc- 
ture, while in other areas it showed merely glandular 
arrangement or solid aggregates. Quite peculiar to 
this growth was the tendency, where growing in 
solid fashion, for the cells to be very elongated while 
the cystic areas were lined with a much shorter 
epithelium. 

Anatomical summary: papilliferous adenocarci- 
noma. 

CasE 12. A. B., aged 40 years, was admitted to 
hospital November 4, 1928, with the complaint of 
pain and swelling of the right side of scrotum, and 
pain in the right loin. Patient while in the army, in 
1918, had what was diagnosed as an acute orchitis, 
right. It lasted 3 weeks. He had no further trouble 
until June, 1918, when he developed a right renal 
colic. Next day he noticed the swelling of the right 
side of scrotum. He consulted a physician who diag- 
nosed condition as hematocele and tapped it. Pa- 
tient gave a history of injury 1 month prior to the 
onset of the pain and swelling. The personal and 
family history were negative. 

Physical examination was negative except for the 
local condition in the scrotum. The left side of 
scrotum and its contents were normal. On the right 
side there was a large mass the size of an orange. 
The upper part was fluctuant and transmitted light. 
The lower part was hard and did not transmit light. 
The Wassermann was negative. 

Provisional diagnosis: tumor of the right testicle. 

Treatment consisted in right orchidectomy. Pa- 
tient was discharged cured on November 15, 1928. 

He was re-admitted on March 24, 1930, complain- 
ing of cough and soreness and swelling of the abdo- 
men. General physical examination showed a large 
mass in the right side of the chest and another large 
mass in the right side of abdomen, probably metas- 
tases in the retroperitoneal glands. He was given 
deep X-ray therapy with at first good results. There 
was a definite diminution in size of the tumor in the 
chest. Later the treatment did not seem to influence 
the growth to any extent. As a matter of fact 
patient began to lose ground quickly and died in 
June, 1930. 

Pathological report. The specimen consisted of a 
large, rounded well encapsulated mass which had 
been opened. The cut surface of this mass was soft, 
greyish white, with hemorrhagic areas, and showed 
no particular structure. This was taken to be the 
testicular tumor. To one side of this mass was 
attached the epidermis, and the somewhat thickened 
wall of a hydrocele which had been opened. Micro- 
scopic examination of the sections showed a malig- 
nant epithelial growth which is extremely necrotic, 
and consisted of irregular masses of rather large 
epithelial cells with large vesicular nuclei. These 
were supported by a fibrous stroma with inflamma- 
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tory cellular infiltration and showed a distinct 
tendency to arrange themselves in glanular fashion. 

Anatomical summary: embryonal carcinoma. 

Case 13. J. B., aged 21 years, was admitted to 
the hospital June 25, 1930, with the complaint of 
swelling in the right side of scrotum, and a mass in 
the right groin. Patient first noticed a small swelling 
in the right side of scrotum 1% years prior to ad- 
mission. The swelling had gradually increased in 
size. A swelling had been present in the groin for 
4 months. No history of injury was given. The per- 
sonal and family history was negative. 

Physical examination showed evidence of a fibroid 
lesion in the lungs with pleural adhesions. No active 
tuberculosis was present. X-ray examination of the 
chest corroborated the clinical findings mentioned. 
The mass in the right groin was the size of a chick 
en’s egg, it was hard, firm, and attached to the deep 
tissues. The left testicle and epididymis appeared 
normal. There was a large, nodular, hard mass in 
the right side of scrotum the size of an orange. The 
testicle could not be made out easily and seemed 
smooth. The mass seemed to involve the epididymis 
more than the testicle. The Wassermann was nega 
tive. 

Provisional diagnosis: tumor of right testicle. 
with metastases in right inguinal region. 

Treatment consisted in right orchidectomy, with 
removal of the inguinal mass. Patient was dis 
charged improved, July 21, 1930. 

The mass in the right inguinal region was found 
to be very large and adherent to the deep tissues 
It surrounded the pampiniform plexus and involved 
the peritoneum. It was removed with great difficul 
ty. A small portion which surrounded the pampini 
form plexus was left. Patient was given a course oi 
deep X-ray therapy. He is alive but still has a mass 
in the right groin which lately has caused him 
considerable amount of pain. 

Pathological report. The specimen consisted of an 
irregular pink mass the size of a goose egg, ani 
moderately firm throughout. Near one end was 
the testicle which, grossly, appeared normal. (n 
section the main mass was found to be homogeneous, 
glistening and pale yellow in color. Microscopic se: 
tions showed the growth to consist of proliferation : 
immature cells characterized by great variation i 
size and shape, with hyperchromatic nuclei «an 
often comparatively little cytoplasm. Occasional! 
the cells were elongated and appeared to have 3 
fibrillar structure; others were more spherical «aid 
epithelial in character. Occasional giant forms were 
seen. There was a distinct tendency to necrosis. 
Sections through the apparently normal testicle 
showed definite involvement at the rete with en 
croachment on the seminiferous tubules (Fig. 15). 
Sections of the inguinal glands showed the tissue to 
be completely replaced by growth. 

Anatomical diagnosis: embryonal carcinoma. 

Patient returned to the hospital on September 13, 
1930, with anuria due to bilateral ureteral obstruc- 
tion. This resulted probably from metastases of the 
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retroperitoneal glands pressing on the ureters. 
Cystoscopic examination revealed large bilateral 
hydronephroses. Both ureteral catheters have been 
left in situ. He is still in the hospital, with indwell- 
ing catheters. His general condition is poor. 
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THE PATHOLOGY OF THE SPREAD OF CANCER OF THE RECTUM, 
AND ITS BEARING UPON THE SURGERY OF THE CANCEROUS RECTUM! 


W. ERNEST MILES, F.R.C.S. (Eng.), F.A.C.S., Lonpon, ENGLAND 


that cancer is at first a local disease and 

remains localized? for a considerable time. 
Although this may be true in certain forms of 
squamous carcinomata I am quite convinced 
that it does not hold good for the majority of 
the adenocarcinomata and especially for ade- 
noid cancer of the rectum, In the latter it is 
a common experience to encounter widespread 
dissemination in the perirectal tissues and even 
in the abdominal cavity in clinically early ex- 
amples of the disease; so that it seems probable 
that these carcinoma cells become detached 
from the primary growth almost synchro- 
nously with its inception and, finding their 
way by means of the lymph channels into the 
surrounding tissues, form more or less distant 
metastases. 

The assumption that cancer remains local- 
ized for a definite period of time after its in- 
ception is no doubt responsible for the faith 
reposed in radium as a curative agent by those 
who are interested in radium therapy. So far 
as the rectum is concerned, the treatment of 
cancerous growths by radium has as yet been 
extremely unsatisfactory, it being my expe- 
rience that, whereas local improvement may 
sometimes result, rapid and widespread dis- 
semination takes place in the surrounding tis- 
sues owing to stimulation of the distant 
metastases. Thus it happens that despite the 
competition of radium therapy in the treat- 
ment of malignant disease, rectal carcinoma 
still remains within the domain of surgery. It 
behooves us, therefore, to endeavor to ascer- 
tain the best means by which surgical treat- 
ment can be carried out. 

An operation undertaken for the cure of 
cancer, to be effective, must be based upon 
pathological findings in regard to the spread 
of cancer from the primary growth to sur- 
rounding tissues. 

If the field of operation does not embrace 


|: appears to be a fairly common belief 


2By the term localized, is meant that the epithelial elements remain 
confined within the precincts of the primary tumor. 


1Presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 


the tissues pathologically known to be prone 
to invasion by cancer cells which have become 
detached from the primary focus, then the 
operation will be doomed to failure, because 
it will not prevent recurrence. 

The whole question, therefore, of the surgi- 
cal treatment of cancer of the rectum hinges 
upon the knowledge we have been able to ob- 
tain: first, of the manner in which cancer of 
the rectum spreads, and, second, of the paths 
along which that spread takes place. 


PATHOLOGY 


The adenocarcinoma is the only type of can- 
cer that is met with in the rectum, the epithe 
lial elements being derived from the cylindrical 
cells of Lieberkuhn’s follicles. 

Although there is only one type of carci- 
noma of the rectum, four distinct clinical vari- 
eties can be recognized, differing in physical 
characteristics and in degree of malignancy. 
We may call these (a) the papilliferous carci- 
noma; (b) the common adenoid carcinoma; 
(c) the colloid carcinoma; and (d) the mela- 
notic carcinoma. 

The papilliferous carcinoma. The growth 
resembles an ordinary simple papilloma, but 
at the base of the tumor, the epithelial cle- 
ments proliferate irregularly and penetrate 
the muscularis mucose. Such a growth ex- 
tends rapidly upon the surface and soon in- 
volves the whole circumference of the bowel. 
Owing to the exuberance of the growth, the 
lumen of the bowel becomes obstructed long 
before infiltration of the muscular coat has 
progressed to any marked degree. Conse- 
quently, these growths are not particularly 
malignant and seldom give rise to extramural 
metastases unless they have been in existence 
for a considerable time. When surface necrosis 
has occurred the retrorectal lymph glands may 
become enlarged from septic absorption, but 
rarely are they the seat of cancerous deposit. 
Hence the papilliferous carcinoma seldom re- 
curs after removal, even by an operation of a 
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most restricted type. As a rule, symptoms of 
obstruction, due to blocking of the lumen of 
the bowel by the exuberant growth, lead to 
early detection before extramural dissemi- 
nation has had time to develop. 

The adenoid carcinoma. The great majority 
of cancers of the rectum are of this kind. They 
are usually seen as sessile tumors involving 
the mucosa and submucosa. In the majority 
of cases the growth is flattened, the transverse 
diameter being greater than the longitudinal. 
The tumor increases in size in all directions 
and though at first freely movable upon the 
muscular coat, soon infiltrates and becomes 
adherent to it. It is impossible to say how 
soon after the inception of the neoplasm deep 
infiltration takes place but probably it occurs 
within 6 months. As the growth increases in 
size, surface disintegration occurs and a defi- 
nite ulcer, exhibiting the well known malig- 
nant characters, is formed. Even at this early 
stage the retrorectal lymph glands are usually 
invaded, thus showing that extramural dis- 
semination of cancer cells takes place while 
the growth is still in a clinically early stage of 
development. As more of the circumference 
of the bowel becomes involved, the ulcer deep- 
ens and assumes a crateriform appearance 
with nodular, everted, and indurated edges. 
When the ulcer has extended nearly all round 
the bowel, stenosis of the lumen is produced 
and then the stage is reached when symptoms 
of impending obstruction make themselves 
manifest. The adenoid cancer gives rise to 
extramural metastases which may be wide- 
spread while the growth is yet in an early 
stage clinically, and therefore must always be 
considered as highly malignant. It will inev- 
itably recur after a restricted operation. 

The colloid or mucoid carcinoma. ‘This is 
merely a degenerative stage of the preceding 
varieties, both the epithelial elements and the 
connective tissue undergoing mucinoid change. 
Such growths are extremely malignant and 
are apt to recur rapidly even after the most 
comprehensive operation. 

The melanotic carcinoma. This variety of 
rectal cancer is fortunately extremely rare and 
is the most malignant of all. I have met with 
only three examples of it among nearly twelve 
hundred cases of cancer of the rectum. The 
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growth is found either in the anal canal or at 
the lowermost part of the ampulla and gener- 
ally upon the posterior wall, Macroscopically 
it differs little in general appearance from the 
ordinary adenoid cancer, but microscopically 
the presence of pigmentation in the epithelial 
and connective tissue elements reveals the 
true nature of the growth. The pigmentation, 
however, may be absent from portions of the 
growth so that unless serial sections of the tu- 
mor are made, the melanotic nature of the 
growth may escape detection. Rapid dissem- 
ination takes place giving rise to metastases 
throughout the body. The growth invariably 
recurs after removal. 


THE SPREAD OF CANCER OF THE RECTUM 


An adenocarcinomatous tumor of the rec- 
tum, when observed in an early stage, is 
confined to themucous membrane and the sub- 
mucous tissue. The tumor is sessile and is 
readily movable upon the subjacent muscular 
coat of the bowel. It gradually increases in 
size, and during the process of growth spreads 
in three distinct ways: (a) by direct extension 
through continuity of tissue; (b) through the 
venous system; and (c) by means of the lym- 
phatic system. 

Spread by direct extension through the conti- 
nuity of tissue. This takes place in two direc- 
tions: (1) on the mucous surface of the bowel 
progressively from its entire margin, and (2) 
through the thickness of the bowel wall. The 
marginal increase is generally greater and 
more rapid in the transverse direction than in 
the longitudinal axis of the bowel. It is not 
uncommon to find that, whereas nearly the 
whole of the circumference of the ampulla has 
been invaded, the extent of the growth longi- 
tudinally is less than 2 inches. The growing 
edge undermines the more normal mucous 
membrane extending in the submucous tissue 
deep to the muscularis mucose. Such surface 
extension is usually slow; thus, in the ampulla, 
for instance, it probably takes 6 months for 
the growth to travel round a quarter of the 
circumference in an average case. It is diffi- 
cult, however, to determine how long a growth 
may have existed, and to what extent the 
circumference of the bowel is usually involved 
before the earliest symptoms indicative of its 
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presence manifest themselves, as there are so 
few data available. 

I have had the opportunity, however, of 
observing the gradual development of cancer- 
ous growths of the rectum in 4 patients who, 
though seen when the growth was in a com- 
paratively early stage of development, either 
refused operative treatment or were unable to 
submit to it for some reason or other. In all 
of these patients the growths, when first seen, 
were confined to the mucous coat, and were 
freely movable upon the subjacent muscular 
coat, thus indicating that, up to that time, 
infiltration of the muscular coat had not oc- 
curred. These growths all became adherent 
to the muscular coat before half of the circum- 
ference of the bowel had been encompassed. 
At the expiration of one year after the date of 
the first examination the extent of the circum- 
ference of the bowel which had become in- 
volved was five-sixths, four-fifths, four-fifths, 
and three-fqurths, respectively. From these 
observations it may be inferred that, in the 
ampulla of the rectum at all events, the in- 
volvement of the circumference of the bowel 
is a comparatively slow process, and that by 
the time that three-quarters of the circum- 
ference has been involved the growth has been 
in existence for about 18 months. The extent, 
therefore, of the circumferential involvement 
may be taken as an index of the duration of 
the disease. 

While surface extension is slowly progress- 
ing, the more important deep infiltration of 
the muscular coat of the bowel is taking place. 
This infiltration probably begins at the center 
or oldest part of the tumor, but because of the 
fact that surface extension takes place un- 
equally, it may happen that the most fixed 
and indurated portion is eccentric. The fact 
that the center of the growth is opposite an 
important structure, such as the prostate or 
base of the bladder, does not imply that pene- 
tration of the bowel is occurring at that point, 
and that actual invasion of the structure has 
taken place, although the rectum may appear 
to be adherent to it. 

Direct extension through the muscular coat 
of the bowel appears to be also a slow process. 
So soon as the bowel wall has been completely 
penetrated, the growth invades the perirectal 








fat through which it extends until it reaches 
the fascia propria of the rectum. According 
to my observations upon this point the fascia 
is not usually invaded until the growth has 
existed long enough for more than three- 
quarters of the circumference of the ampulla 
to have been encompassed, thus indicating 
that the disease has existed for about 18 
months. It is only after penetration of the 
fascia that invasion of neighboring structures 
such as the sacrum, uterus or vagina, the pros- 
tate, or bladder can take place; and it would 
appear that involvement of adjacent struc- 
tures by direct extension does not occur for at 
least a year after the first appearance of objec- 
tive symptoms. It will be seen, therefore, that 
the mode of spread through continuity of tis- 
sue is a comparatively slow process, and that 
direct invasion of neighboring structures does 
not take place until the growth in the rectum 
has involved the greater part of the circum 

ference of the bowel. 

If extension of cancer through continuity o! 
tissue were the only or even the usual mode 0! 
spread from the rectum, the surgical treat 
ment of the disease would be quitefsimple be 
cause, unless the growth has extended beyon« 
the confines of the fascia propria, a restricte«| 
operation, entailing nothing but the removal 
of the musculomembranous tube containing 
the cancer in its interior, would be all that was 
necessary to rid the patient completely of his 
disease. Unfortunately, however, other an: 
more important modes of spread take place 
simultaneously and with greater rapidity, 
leading to distant dissemination even whe) 
the primary growth is still in an early phase 
of development. 

Spread by means of the venous system. There 
is no doubt whatever that cancer cells occa- 
sionally become disseminated by means of 
the venous system. Microscopical specimens 
sometimes afford evidence of the direct inva- 
sion of the interior of venous radicles by a 
mass of cancer cells, and it is therefore easy to 
understand how such cells, having become ‘le- 
tached from the main body, may be swept 
into the venous system and carried to a great 
distance from the primary growth. As the rec- 
tal veins belong to the portal system, cancer 
cells penetrating them are carried straight to 
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the liver. The metastasis thus produced by an 
embolus of cancer cells is single and is usually 
situated in the middle of the right lobe of the 
liver. Consequently in some instances, even 
in comparatively early growths, that is to say, 
when they are small, circumscribed, mobile, 
and involving considerably less than one-half 
of the circumference of the bowel, and from 
which direct extension into the perirectal tis- 
sues cannot be ascertained to have taken place 
microscopically, a metastasis in the liver may 
be the only evidence of dissemination. Early 
metastasis in the liver of this kind, however, 
is not usually associated with general liver 
enlargement, and, therefore, it is not possible 
to ascertain its existence even when the abdo- 
men is open. Fortunately, this mode of spread 
is extremely rare and consequently we can 
afford to disregard the possibility of its occur- 
rence when considering operability, because 
we are unable to control it either by surgical 
or by any other means. Definite liver metas- 
tasis is generally a late manifestation, so that 
when the liver is obviously enlarged in a case 
of cancer of the rectum the local disease is 
already far advanced and quite hopeless so far 
as any operative treatment is concerned. 

Spread by means of the lymphatic system. By 
far the most important of the modes of dissem- 
ination of cancer cells in the perirectal tissues 
and to distant parts is that through the lym- 
phatic channels. A thorough knowledge of the 
anatomy of the lymphatic system is essential 
to the performance of any radical operation 
for cancer. 


ANATOMY OF THE LYMPHATICS OF THE RECTUM 


Anatomists describe the rectal lymphatics 
in three groups, intramural, intermediary, and 
extramural. 

1. The intramural lymphatics are contained 
in the wall of the rectum and consist of two 
distinct networks, one situated in the submu- 
cous tissue and the other between the muscu- 
lar layers. The two networks communicate 
freely with one another by means of short 
radial channels which pass through the circu- 
lar muscular coat. The submucous network 
of the ampulla is said to be continuous above 
with that of the pelvic colon and below with a 
similar network in the anal canal. The latter 
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is also in communication with the lymph plex- 
us in the subcutaneous tissue of the perianal 
skin, from which collecting stems pass forward, 
in the furrow between the perineum and the 
inner aspect of the thigh, to terminate in the 
innermost of the horizontal set of inguinal 
glands. The intermuscular network of the 
rectum is also said to communicate above with 
that of the pelvic colon and below with the 
lymphatics of the external sphincter muscle. 
The collecting stems traverse the external 
muscular coat of the rectum and terminate 
in the lymph channels of the intermediary 
system. 

2. The intermediary lymphatic system con- 
sists of two parts, namely, a subserous net- 
work in the portion of the rectum which is 
covered by peritoneum, and a lymph sinus, 
situated between the external muscular coat 
and the perirectal fat, in that part of the rec- 
tum which does not possess a peritoneal in- 
vestment. This lymph space is occupied by a 
delicate wide meshed reticulum of fine strands 
of connective tissue and can always be demon- 
strated in any specimen of the rectum which 
has been removed together with its covering of 
perirectal fat. The collecting stems from the 
intermuscular network after traversing the ex- 
ternal muscular coat, empty themselves direct- 
ly into this lymph sinus so that a detached 
cancer cell after entering the sinus may wan- 
der to any part of it before entering the extra- 
mural lymphatic system. 

3. The extramural lymphatic system is the 
most important of the three. The collecting 
stems from the lymph sinus form an extensive 
plexus and enter into relation with the ano- 
rectal glands of Gerota, which are scattered 
over the surface of the rectum among the 
branches of the superior hemorrhoidal ves- 
sels. The efferents from this plexus and from 
the anorectal glands pass to their ultimate 
destination in three directions, namely, down- 
ward, laterally, and upward. 

The downward efferents traverse the fatty 
tissue of the ischiorectal fossa in company with 
the inferior hemorrhoidal vessels, enter into 
relation with a small group of lymph nodes 
situated close to the exit of Alcock’s canai, 
then pass through the canal and empty them- 
selves into the internal iliac glands. The 
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lateral efferents enter a plexus situated between 
the levator ani muscles and the pelvic fascia 
from which collecting vessels pass to the ob- 
turator gland at the upper border of the 
obturator foramen. The efferents from the ob- 
turator gland pass to the internal iliac glands 
and to the innermost of the group of glands 
accompanying the external iliac vessels. 

The upward main efferents accompany the 
superior hemorrhoidal veins, enter the lower- 
most mesocolic glands, then accompany the 
inferior mesenteric vein as it lies in the parietal 
border of the pelvic mesocolon, and finally 
enter the group of glands situated at the bifur- 
cation of the left common iliac artery and also 
the median lumbar (aortic) glands. Some of 
the efferents from the uppermost part of the 
plexus enter into relation with the paracolic 
glands situated along the mesenteric border of 
the pelvic mesocolon, from which collecting 
stems accompany the sigmoidal vessels to end 
in the median lumbar glands. 

Such being the anatomical arrangement of 
the lymphatics in connection with the rectum, 
the tissues through which the lymphatics pass 
are liable to be invaded by cancer cells which 
have become detached from the primary 
growth. 

These detached cancer cells are responsible 
for the formation of metastases and it is a 
curious fact that, whereas metastases are com- 
monly met with in the tissues outside the rec- 
tum, they are never seen in the wall of the 
rectum. Now, if there were a continuous sub- 
mucous plexus of lymphatics, such as has been 
described anatomically, we should expect, in 
cancer of the rectum, that visible metastases 
in the mucosa, either singly or in chains, would 
be of frequent occurrence both above and be- 
low the growth. The inference then is that the 
spread of cancer cells in the submucosa is very 
limited in extent and does not extend more 
than a few lines beyond the microscopical 
growing edge of the neoplasm. It is probable 
that the lymphatics of the mucosa do not exist 
as a continuous plexus, but‘ are arranged as 
decussating arborescents from which collect- 
ing-Stems pass straight through the. circular 
muscular coat to join the intermuscular plexus. 
Spread in the latter is just as limited so that 
we may conclude, from clinical as well as from 








histological findings, that the intramural 
spread of cancer of the rectum is always of 
comparatively trivial extent. It is also proba- 
ble that detached cancer cells pass through 
the bowel wall somewhat rapidly by means of 
the intramural lymphatic system, and gaining 
access to the external lymphatics give rise to 
extramural metastases scattered over a fairly 
wide area, long before the muscular coat has 
been penetrated by direct extension of the 
growth. 

Cancer cells having become detached from 
the growing edge of the primary growth pass 
through the submucous and the intermuscular 
systems and so gain access either to the sub- 
serous network or to the lymph sinus. Arrived 
in the subserous network these detached can- 
cer cells form plaques in the peritoneum cover- 
ing the bowel; when, however, they enter the 
lymph sinus they readily find their way into 
the extramural lymphatic system and give 
rise to metastases scattered over a wide area. 

The path along which these escaped cells 
travel is determined by the direction of the 
current in the lymphatic channels which have 
been invaded. It must be borne in mind, how- 
ever, that the course taken by these cells is 
not entirely controlled by anatomical consid- 
erations. Thus it may happen that cancer 
cells derived from a growth in the rectum, 
wherever situated, may traverse the lymphat 
ics in a downward, lateral, or upward direc 
tion, or in all of them simultaneously. During 
the transit the progress of these cells may be 
arrested at any point in the region traversed 
by the lymphatics and so lead to the formation 
of nodules. The various tissues through which: 
the extramural lymphatics pass, therefore, ar 
prone to metastatic deposit which may either 
be recognizable with the naked eye or ma) 
exist in a microscopical state. 

When estimating the possible extent of the 
spread of cancer it may be regarded as a 
axiom that whenever a visible metastasis ex 
ists, other metastases, which cannot be recoy- 
nized without the aid of the microscope, also 
exist along the course of the lymphatics at 
pgints more distant from the site of the pri- 
mary growth. , 

The extramural paths along which the 
spread of cancer cells takes place may be 
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considered in three divisions, remembering 
that communications exist between them. 

1. The zone of downward spread. The struc- 
tures comprised in this zone are the perianal 
skin, the ischiorectal fat, and the external 
sphincter muscle. Owing to the free inter- 
communication between the lymphatics of 
those structures and the efferents from the 
rectum, it is easy to understand how the 
progress of a detached cancer cell may be ar- 
rested at any point of that extensive network. 
It is a very difficult matter to detect such 
isolated cancer cells even when a large num- 
ber of serial microscopical sections have been 
made but their presence has been revealed 
often enough to establish the fact beyond 
doubt that these structures are liable to be 
invaded during the process of dissemination. 
Moreover, clinical records of cases that had 
been operated upon by the restricted method 
of perineal excision afford ample evidence 
that the perianal skin and the ischiorectal fat 
were the common seats of recurrent growth. 

2. The lateral zone of spread. The lymphat- 
ics of the levator ani and the coccygeus mus- 
cles, the pelvic peritoneum, the prostate gland, 
the base of the urinary bladder, the cervix 
uteri, and the base of the broad ligaments en- 
ter into relation with the extensive lymphatic 
network which is situated between the levator 
ani muscles and the pelvic fascia. These struc- 
tures, therefore, constitute the lateral zone of 
spread because cancer cells which have found 
their way into the network may form metas- 
tases in them. The levatores ani are especially 
prone to invasion by cancer cells which have 
gained access to the extramural lymphatic 
system so that they should always be com- 
pletely removed when a cancerous rectum is 
excised. 

The pelvic peritoneum is also especially 
liable to invasion. I have observed plaque de- 
posits in the peritoneum of the pelvic floor 
upon so many occasions that it would not be 
an exaggeration to say that there is not a por- 
tion of it, from the middle line to the brim of 
the true pelvis, that has not been implicated. 
This is no doubt due to the fact that the peri- 
toneum in this locality is in close relationship 
with the extensive lymphatic network situated 
between the levatores ani and the pelvic fascia. 


Accordingly it is essential that the peritoneum 
of the entire pelvic floor, as far as the brim of 
the true pelvis on both sides, should be re- 
moved in every case of extirpation of the can- 
cerous rectum. 

3. The upward zone of spread. ‘The tissues 
of the zone are the retrorectal (lowermost 
mesocolic) glands, the pelvic mesocolon in its 
entirety, the paracolic glands, the glands situ- 
ated at the bifurcation of the left common 
iliac artery, and the median lumbar (aortic) 
glands. Since the majority of the efferent lym- 
phatics, which form the intramural lymphatic 
system, either pass through or terminate in 
the structures contained in the zone, it follows 
that these structures constitute the principal 
paths by which cancer cells spread from pri- 
mary growths in the rectum. In fact this is 
the most constant and, therefore, the most 
important of all the routes of spread. We find 
either macroscopic or microscopic metastases 
scattered throughout the zone in practically 
all cases of cancer of the rectum even when 
the growth is in an early state of development. 

In some instances the retrorectal glands are 
obviously enlarged and can be readily felt, 
but, in the majority of cases, though the fresh 
specimen is carefully palpated, it is extremely 
difficult to be certain whether the glands are 
enlarged or not. Nevertheless, when these 
specimens have been hardened and dissected, 
the involvement is evident. Moreover, micro- 
scopical examination of the glands invariably 
shows that one or more of them have been 
invaded by cancer cells. It sometimes happens 
that a gland may be free from deposit although 
the tissues surrounding it are definitely in- 
vaded. In such a case if the glands alone were 
examined and found to be free from deposit, 
an erroneous conclusion as to the absence of 
extramural spread might be arrived at and a 
more hopeful prognosis, in regard to the possi- 
bility of recurrence taking place in adjacent 
structures, might be given than would be war- 
ranted if a more thorough examination had 
been made. Carcinomatous deposits in the 
retrorectal glands also occur in cases of cancer 
of the pelvic colon, thus illustrating down- 
ward spread from that locality. 

The pelvic mesocolon, throughout its ex- 
tent, is particularly liable to be the seat of 
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metastases. It must be borne in mind that 
invasion by cancer cells may exist in the micro- 
scopical state despite the absence of visible 
metastases and, therefore, it is just as impor- 
tant to remove the whole of the structure at 
an operation for cancer of the rectum as it is 
to clear the axilla thoroughly during an opera- 
tion for cancer of the breast. The parietal 
border of the pelvic mesocolon, between the 
layers of which the inferior mesenteric vessels 
are situated, is most frequently invaded. The 
efferent lymphatics from the retrorectal glands 
accompany these vessels on their way to the 
glands grouped at the bifurcation of the left 
common iliac artery, and constitute the princi- 
pal route along which cancer cells from the 
rectum are carried by the blood stream. At 
any point along this line metastases may de- 
velop, either singly or in chains. ‘There is 
scarcely a part, however, of the pelvic meso- 
colon in which I have not observed metastases 
so that I regard the whole structure as highly 
dangerous tissue. 

The paracolic glands which are situated 
along the mesenteric border of the pelvic colon 
are often the seat of metastatic deposit. It 
might be expected that the involvement of 
these glands would take place from one to the 
next in series progressively but this never hap- 
pens because a continuous chain of affected 
glands is never seen. When an involved para- 
colic gland is discovered, it is generally iso- 
lated and is situated at a considerable distance 
from the primary growth. 

It is not uncommon to find an infected 
gland several inches above the rectal growth 
as the sole evidence of spread along the mesen- 
teric border of the pelvic colon. Instead, there- 
fore, of spread taking place from gland to 
gland along the chain, it is probable that the 
cancer cells first follow the course of the lym- 
phatics accompanying the inferior mesenteric 
vessels and, then, owing to blockage of the 
normal lymph stream by metastatic deposits, 
grow continuously or are carried by reversed 
flow along the lymphatic vessels of the pelvic 
mesocolon toward the colon, where they are ul- 
timately arrested in one ofthe paracolic glands. 
When, therefore, the rectum, together with 
part of the pelvic colon, has been removed by 
a perineal method of excision, it is quite pos- 





SURGERY, GYNECOLOGY AND OBSTETRICS 


sible that an infected paracolic gland, above 
the level of the point of section of the bowel, 
may have been left behind, despite the fact 
that a careful examination of all the paracolic 
glands contained in the specimen has failed to 
demonstrate evidence of infection. Even the 
extensive removal of the pelvic colon by 
means of the abdominoperineal operation 
may sometimes fail to include an infected 
paracolic gland when situated many inches 
above the level of the primary growth. As an 
example of this, the following case is worth 
mentioning. A female, aged 50 years, was ad- 
mitted into the Cancer Hospital with a car- 
cinomatous stricture at the rectosigmoidal 
junction. When the abdomen was opened, the 
bowel, just above the peritoneal junction in 
Douglas’s pouch, was found to be puckered by 
a narrow constricting band, the type of cancer 
so commonly met with in this situation. There 
was no macroscopic evidence of extramural 
spread. The radical abdominoperineal opera- 
tion was performed, the whole of the pelvic 
colon together with its mesocolon being re- 
moved. Ten inches of bowel above the level of 
the growth was excised. Subsequent dissec- 
tion of the specimen showed that the ret- 
rorectal glands were the seat of metastatic 
deposit and that the paracolic glands were not 
involved. Nineteen months later a recurrent 
nodule developed in the lower margin of th« 
colostomy opening. There can be no doubt. 
therefore, that a paracolic gland, situated im 
mediately above the point of section of the 
bowel, and already the seat of an invisibl 
metastasis, escaped removal at the time of the 
operation. 

It is evident, therefore, that the dissemi 
nation of cancer cells by means of the extra 
mural lymphatic system is more widesprea:! 
and of much greater consequence than tha! 
which takes place along the intramural lym 
phatics. Moreover, it appears that, of the 
three zones of possible extramural spread, the 
upper zone is the most important because 
secondary deposits are always present, visil!c 
to the naked eye, or discernible by the 
microscope. 

As the result of (a) noting the position of 
metastases during the performance of oper- 
ations; (b) observing the locality affected by 
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recurrent growth either clinically or during 
the performance of secondary operations; (c) 
recording the extent and position of metastases 
in cases in which operations were abandoned 
on account of their presence; (d) studying the 
postmortem findings in regard to the spread 
of cancer in patients who had died from ad- 
vanced and inoperable cancer; and (e) follow- 
ing the detailed examinations, macroscopic 
and microscopic, of specimens removed by 
operation, it has been possible to map out 
with considerable accuracy the tissues that 
are liable to metastatic deposit during the 
progress of the disease and to recurrence after 
restricted operations. The tissues chiefly con- 
cerned in the spread of cancer of the rectum 
are the ischiorectal fat, the levatores ani, the 
pelvic peritoneum, and the pelvic mesocolon. 
Pathology teaches us that they may be the 
seat of metastatic deposits even when the 
growth in the rectum is in a clinically early 
stage, and that unless these highly dangerous 
tissues are completely removed in every case 
in which an operation for removal of the can- 
cerous rectum is undertaken, postoperative 
recurrence will be a rule to which there will be 
few exceptions. 


THE BEARING OF PATHOLOGY UPON THE OPER- 
ATIVE TREATMENT OF CANCER OF THE RECTUM 


The efficacy of an operation for cancer is 
measured by its recurrence rate. If a post- 
operative recurrent growth be found in the 
neighborhood of the operation field, then eith- 
er the disease had advanced beyond the pos- 
sible limits of the operation or the scope of 
operation was not sufficiently comprehensive 
to embrace the whole of the invaded remov- 
able tissue. We have seen that the chief path 
by which extramural spread from a cancerous 
growth in the rectum takes place is along the 
course of the inferior mesenteric vessels and in 
the substance of the pelvic mesocolon. These 
structures are out of reach of any operation 
undertaken solely from the perineum, no mat- 
ter what method of exposure be employed, so 
that it is not to be wondered at that a high 
recurrence rate has prevailed after perineal 
methods of excision. 

My early perineal excision operations were 
of the restricted type in vogue at that time. 


They consisted of an exposure by means of 
excision of the coccyx, narrow removal of the 
perianal skin, scanty removal of the ischio- 
rectal fat, division of the levatores ani close 
to their attachments to the rectum, and divi- 
sion of the bowel an inch or so above the upper 
margin of the growth. Recurrence ensued in 
every instance, so that the recurrence rate of 
that type of operation was exactly 100 per 
cent. 

By extending the scope of the operative 
procedure in successive series I ultimately ar- 
rived at a removal which was the most com- 
plete that it was possible to carry out from 
the perineum. The type of operation was as 
follows: preliminary colostomy, subsacral 
Kraske’s or Bardenheuer’s method of expo- 
sure; wide removal of perianal skin; free exci- 
sion of ischiorectal fat; complete removal of 
the rectum encased in its covering of fascia 
propria; removal of the lowermost part of the 
pelvic mesocolon together with the retrorectal 
glands; free incision of the pelvic peritoneum 
and the peritoneum of the pelvic mesocolon so 
as to permit of several inches of the pelvic 
colon being drawn down; section of the bowel 
at or near the middle of the loop. Although 
this type of operation was the most extensive 
that it was possible to carry out from the peri- 
neum it did not suffice to reduce the recur- 
rence rate to any appreciable extent, recur- 
rence taking place in 94.4 per cent of the cases. 
Failure to prevent recurrence was due to the 
fact that tissues of the upward zone of spread, 
already invaded, lay beyond the reach of any 
operation carried out solely from the perineum. 
These tissues, representing the axilla in cases 
of cancer of the breast, can be approached only 
through the abdomen and, therefore, it is ob- 
vious that an attempt to excise the cancerous 
rectum from the perineum alone is as futile as 
amputating a breast affected by cancer with- 
out also clearing the axilla of invaded lym- 
phatic glands. 


THE RADICAL ABDOMINOPERINEAL OPERATION 


As the result of my observations upon the 
paths by which the spread of cancer takes 
place from the rectum and in consequence of 
the failure of the most complete operation car- 
ried out from the perineum alone to prevent 
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recurrence, I planned the radical abdomino- 
perineal operation so as to embrace the tissues 
of the zone of upward spread in addition to 
those of the lateral and downward zones. 

By this means the whole of the pelvic colon 
(with the exception of the portion to be util- 
ized for the colostomy), together with the 
whole of the rectum encased in its sheath of 
fascia propria; the whole of the pelvic meso- 
colon; the peritoneum lining the floor as well 
as the walls of the true pelvis; the whole of 
the levator ani and coccygeus muscles; the 
external sphincter muscle; as much as possible 
of the ischiorectal fat and a wide area of peri- 
anal skin, are removed. 

Although the operation is comprehensive in 
its aim, it should not be reserved for advanced 
cases only. It should be the procedure of 
choice for early cases; in fact the earlier the 
better because then we may hope to circum- 
vent the invisible spread of the disease. 
Should it be reserved for advanced cases only, 
as advocated by some, then the invisible 
spread will have advanced beyond the confines 
of the operation field and recurrence will be 
inevitable. 

The operation is a surgical procedure of the 
first magnitude and importance and should 
not be undertaken unless the patient’s general 
condition is satisfactory. In order to ensure 
a successful result attention should be paid 
to (1) preparation of the patient before oper- 
ation, (2) choice of anesthesia, and (3) details 
of after treatment. 

Preparation before operation. It is most im- 
portant that a week or 10 days be devoted to 
preparatory treatment. A large number of 
patients suffering from cancer of the rectum 
also suffer from intestinal stasis, due in most 
instances to increasing obstruction to the 
evacuation of the contents of the colon. In 
consequence the contents of the colon are 
often exceedingly septic. Daily purgation and 
lavage not only empties the colon but reduces 
sepsis. In those cases in which the growth is 
situated at the rectosigmoidal junction, the 
lumen of the bowel may be so narrowed that 
it is not possible to wash the colon out satis- 
factorily. Under these circumstances, tempo- 
rary cecostomy should be performed and the 
radical operation postponed for a fortnight or 





3 weeks. The plan which I have followed for 
several years past and which I have found to 


be very satisfactory is as follows: 


1. If on examination of the abdomen there 
are no signs of intestinal obstruction the pa- 


tient is given on the morning of admission, 1 


ounce of a mixture consisting of 2 drams of 
magnesii sulphatis, 1 dram magnesii carbo- 


natis, and aqua chloroformi to make 1 ounce, 


followed at hourly intervals by half an ounce 
of the same mixture until the bowels act freely. 
As a rule five or six doses are required. If dur- 
ing this treatment there should develop signs 
of intestinal obstruction the mixture is discon- 
tinued, %4 grain of morphia is injected hypo- 


dermically, and cecostomy is done at once. 


2. On each succeeding morning until 2 days 
before the radical operation 1 ounce of the 


mixture is given. A rectal washout of 1! 


pints of plain water is administered every 
morning and evening and 5 grains of dimol is 


given twice daily as an intestinal antiseptic. 


The last dose of the mixture is given on the 


penultimate morning before the operation and 
the last washout on the morning before the 
operation, so that the intestinal canal should 


have complete rest for 24 hours. Several hours 


of sound sleep should be ensured by means of 
a suitable soporific. 

3. During the whole of the pre-operative 
period the patient is kept on a generous nour- 
ishing diet until the morning of the operation. 

4. The following investigations should be 
carried out before the operation: (1) blood 
examination: (a) hemoglobin, (b) blood group, 
(c) blood count, and (d) blood urea. (2) urine 
examination: (a) 24 hourly specimen, (b) cathe 
ter specimen, and (c) urea concentration test 

Blood pressure estimation—systolic anc 
diastolic pressures are taken while the patient 
is at rest in bed. I regard it of very great im 
portance that these pressures be accurately 
taken in order that cardiac energy can be de 
termined by working out the Moots-McKes- 
son ‘‘pressure-ratio percentage.”’ This is one 
of the most valuable tests of operability and 
should never be omitted. If the pressure-ratio 
is below 25 per cent the operation will be fatal 
and if above 75 per cent the risk to life is in- 
creased. A cardiac energy index of 50 per cert 
is the best possible. 
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A thorough examination in regard to gen- 
eral condition should be made, particularly of 
the heart and lungs. 

The patient should be kept in bed during 
the whole of the preparatory treatment. 

Choice of the anesthetic. Ether or chloroform 
anesthesia should never be employed as they 
produce a marked fall in blood pressure. So 
far as my experience goes, the best results are 
obtained from gas and oxygen anesthesia sup- 
plemented by intrathecal stovain and extra- 
thecal novocain (caudal block). 

Postoperative treatment. Immediately after 
the operation has been completed a blood 
transfusion (500 cubic centimeters) should be 
given. There is no doubt that this is the best 
means of combating postoperative shock. 
During the past 2 years I have adopted blood 
transfusion as a routine measure with the re- 
sult that the mortality rate has fallen to 7.6 
per cent. 

As soon as the patient returns from the 
theater the foot of the bed is raised and an 
electric radiant heat cradle is fitted over him, 
the temperature being carefully regulated. 

Continuous subcutaneous saline is admin- 
istered during the first 24 hours. 

The amount of fluid administered by the 
mouth must be strictly limited so as to lessen 
the risk of acute gastric dilatation. Careful 
watch for the onset of this complication should 
always be kept and as soon as the subxyphoid 
depression becomes effaced the stomach should 
be emptied by passing the stomach tube. 

The perineal wound is dressed for the first 
time 48 hours after the operation. After the 
gauze packing is removed, the cavity is irri- 
gated with (1) hydrogen peroxide (10 vols.) 
1 pint, followed by (2) perchloride of mercury 
(1:500) 1 pint, followed by (3) 2 pints of nor- 
mal saline solution. Irrigation with these 
solutions is carried out twice daily during the 
first week, after which period a solution of 
iodine (2 drams to the pint) is substituted. 

On the morning of the fifth day an enema is 
administered by the colostomy and on the fol- 
lowing day a saline purgative is given. The 
colostomy washout is repeated daily. 

At the end of a week the excess of bowel, 


forming the colostomy, is removed. Digital 
dilatation of the colostomy stoma is carried 
out daily until the tendency to contract, dur- 
ing the healing process, has ceased. 

Operability rate of the abdominoperineal 
operation. As might be expected, a larger pro- 
portion of cases are operable by the abdomino- 
perineal route than is possible by perineal 
methods of excision. This is largely due to the 
fact that high lying growths, at or near the 
rectosigmoidal junction, are considered to be 
out of reach by an operation undertaken from 
the perineum alone. [I find that, after exclud- 
ing not only the cases in which the local dis- 
ease is too far advanced but those, at any 
stage of the disease, in which age, general 
condition, or low cardiac energy index, indicate 
bad operation risks, the operability rate among 
the cases that come under my observation is 
exactly 32 per cent. 

Recurrence rate of the abdominopcerineal 
operation. Having now performed close upon 
400 radical abdominoperineal operations I am 
able to state quite definitely that, as compared 
with perineal methods of excision, the number 
of recurrences is exceedingly small. For the 
purpose of the following statistics I have taken 
the survivals of operations performed during 
the period 1920 and 1925 so that every one of 
the patients, who are now alive, have passed 
the five year limit. Also I have worked out 
the statistics for each of the varieties of rectal 
cancer because they differ considerably in de- 
gree of malignancy. 


rs een. | | Died |Died of) Alive {Recurrence 
ariety of | Surviv- |), | 
Va ety of UrVIV- |Untraced| other | recur- | and | rate 
cancer als | 
causes| rence | well per cent 
a. Papilliferous II I | 2 ° 10 | ° 
-_ - - {— _ _ | - = aes 
b. Adenoid 73 7 | 6 | 9 58 | 14 
; eat ae: i . 
c. Colloid | 8 ee ee ee I 7-5 
~~~ } - ai = ome = 
d.Melanotic | 2 ° | rs) | ° 10 





\ From these statistics it appears that cases 
of colloid and melanotic carcinoma are not 
worth operating upon when the histological 
appearances are known beforehand, and that 
the recurrence rate for all varieties is only 28 
per cent, which is encouragingly low. 
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SURGICAL TREATMENT OF NEUROGENIC CONTRACTURES! 


Proressor OTFRIED FOERSTER, Brestavu, GERMANY 


™“ ONTRACTURE is fixation of a limb. 
We call the contracture neurogenic if 
fixation is brought about by contrac- 
tion of a muscle or a muscle group as the 
result of abnormal innervation. Such patho- 
logical innervation of muscles may be the 
result of several different factors, some of 
which are briefly discussed. 

Contracture caused by pathological irritation 
of peripheral motor nerve fibers. A well known 
example of this type of contracture is tetany, 
an example of which is shown in Figure tr. 
This type rarely occurs following traumatic 
nerve lesions. In the case shown in Figure 1, 
besides the contracture of the interosseous 
and the hypothenar muscles, a markedly in- 
creased excitability of the ulnar nerve in re- 
sponse to mechanical and electrical stimuli 
was noticed. The same lowered threshold was 
observed in other nerves, for instance, the 
facial. At operation, which was performed 
inasmuch as the contracture was perma- 
nent, it was found that the nerve was 
adherent to the neighboring structures and 
that a small piece of bone was embedded in 
the nerve trunk. Removal of the piece of 
bone and liberation of the nerve from its ad- 
hesions caused the contracture to disappear 
completely. I have observed a small number 
of similar cases with permanent tonic contrac- 
tures of the muscles, the motor nerve supply of 
which had been traumatized. In all of them 
there was found the same increased excita- 
bility of the traumatized nerve as well as of 
other nerves to mechanical and electrical 
stimuli, so that I believe all of them were the 
result of latent tetanies. The irritation of one 
single nerve by the traumatic process became 
effective only if there was present a latent 
tetanic condition. On the other hand the con- 
tracture disappeared promptly when the scar 
tissue surrounding the nerve or the foreign 
body embedded in the nerve was removed. 

Contractures produced by pathological irrita- 
tion of afferent peripheral nerve fibers. Reflex 
contractures due to irritation of the sensory 


' Presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 


fibers of a peripheral nerve are very common. 
They develop following the division of a cu- 
taneous nerve and the formation of a neuroma 
at the central stump, or they are the result of 
the nerve being embedded in scar tissue. Pain 
is a constant symptom following the perma- 
nent irritation of the sensory nerve fibers in 
reflex contracture cases. These contractures 
are produced in such a way that the injured 
nerve is relaxed and thus the degree of irrita- 
tion is diminished. Passive and active move- 
ments in the opposite direction, which would 
stretch the nerve and therefore increase the 
irritation, are either impossible or at least 
markedly reduced. Figure 2 illustrates the 
condition found in this group. 

The reflex origin of all such contractures 
can be demonstrated by injecting novocain 
proximal to the lesion. Permanent relief has 
been obtained in the majority of the patients 
only by avulsion of the injured nerve. Simpl: 
liberation of the nerve does not give good 
results since the nerve later becomes again ac 
herent to the surrounding scar tissue. 

Reflex contractures due to pathological irri 
tation of afferent nerve fibers occur also in 
traumatic lesions of mixed nerve trunks. The 
surgical procedure in these cases is either ex 
cision of the neuroma, followed by suture |! 
the nerve is divided, or, in less severe cases in 
which the motor fibers of the nerve are only 
slightly damaged or not damaged at all, 
liberation of the fascicles of the nerve trunk 
(endoneural neurolysis). Simple liberation o! 
the nerve trunk is not sufficient, for recurrence 
often occurs. 

Reflex contractures following pyramidal trict 
lesions. Contractures following pyramical 
tract lesions are also reflex in their origin. ‘I he 
increased reflex activity, however, is not the 
sequel of a permanent pathological irritation 
of the afferent nerve fibers but of the loss ol 
control, of inhibition, exerted under normal 
conditions, by the motor cortex upon the 
spinal reflex arcs. The spastic contracture in 
pyramidal tract lesions is nothing but the 
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increased muscular reflex response to stretch 
(stretch reflex). The limbs are fixed by the 
stretch reflex, passive movements are reduced 
or even impossible. In these cases the reduc- 
tion of active movements also depends at 
least to some extent, upon the resistance of 
the stretched antagonist to the movement. 

Due to the abnormal reflex activity of the 
spinal cord, the limbs are often brought into 
abnormal positions and then fixed in these 
positions by the stretch reflex. Examples are 
the flexor contracture of the legs in some cases 
of spastic paraplegia; the adductor contrac- 
tures, the legs being crossed in other cases of 
spastic paraplegia; the contracture of the 
flexors of the forearm, of the flexors and pro- 
nators of the wrist, and of the flexors of 
the fingers in spastic paralysis of the upper 
extremity. 

There are three ways to relieve the increased 
response of the muscle to stretch: 

1. Operations on the muscles and tendons: 
(a) complete cutting of the tendon or of the 
muscle, certainly a radical procedure and per- 
missible only, if the muscle is dispensable; (b) 
lengthening of the tendon of the spastic mus- 
cle, for instance, of the Achilles tendon; (c) 
transplantation of one point of insertion of 
the muscle to a point closer to the other point 
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_ Fig. 2A. Contracture of the flexor sublimis of the index 
finger due to scar tissue in which the proper volar digital 
nerve of the index finger was adherent. 

Fig. 2B. Flexor contracture of the forearm, due to the 
traumatic scar, in which the lateral antibrachial cutaneous 
herve was embedded. 

Fig. 2C. Flexor contracture of the forearm; the hand is 
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Fig. 1. Typical tetaniform contracture in a case of trau- 
matic lesion of the ulnar nerve. 


of insertion, especially advised for muscles 
overbridging two or more articulations, for 
instance, transplantation of the upper inser- 
tion of the hamstrings from the tuber to the 
posterior surface of the femur. 

2. Total or subtotal deefferentation of the 
spastic muscle by total or subtotal resection 
of its motor nerve branches. The total deeffer- 
entation of a muscle is certainly permissible 
only if the muscle is dispensable. Subtotal 
deefferentation also weakens the motor power 
of the muscle and therefore is a two edged 
sword, however effective. 

3. Deafferentation of the spastic muscle by 
resection of the posterior spinal roots. 

A fourth procedure, resection of the rami 
of the sympathetic chain to the spinal nerves 
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pronated. The dorsal antibrachial cutaneous nerve was 
adherent to a scar at the upper third of the forearm. Note 
the marked hypertrichosis on the forearm due to the per- 
manent irritation of the nerve. 

Fig. 2D. A very frequent type of contracture of the foot 
in supination, observed usually after injury of the plantar 
nerves or of the tibial nerve in the lower third of the thigh. 





Fig. 3. Fig. 4A. 


Fig. 3. Inability to dorsiflex foot in spastic hemiplegia. 
Fig. 4A. Marked supination of foot in case of active dor- 
siflexion in spastic hemiplegia. 


of the spastic muscles, might be mentioned. 
It is based upon the idea that a spastic con- 
tracture is an increased muscle tone and that 
muscle tone is due to the sympathetic in- 





Fig. 6A. 


Fig. 6B. 


Fig. 6A. Flexion of foot after operation. 
Fig. 6B. Flexion of the foot in straight direction. 
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Fig. 4B. 


Fig. 4B. Only the external border of the foot is placed 
on the ground. 
Fig. 5. The toes really grasp into the ground. 


nervation of the striped muscle. I do not 
believe that this theory has sufficient physio 
logical basis, and therefore, the method nee 
not be taken into consideration. 

I cannot enter into a detailed discussion 0 
the different procedures for the relief of spas 
ticity in pyramidal tract lesions. I shoul: 
like, however, to demonstrate briefly, the pro 
cedure I personally use in the different typcs 
of spastic paralysis. 

In the presence of a hemiplegia the spa 
ticity involves, as far as the leg is concerne:, 
chiefly the calf muscle and the extensors of tlic 
tibia (quadriceps). Active dorsiflexion of tlic 
foot is impossible or reduced, a condition best 
seen when the paralyzed leg is brought for 
ward in walking (Fig. 3). If active dor-i- 
flexion of the foot is possible, the foot does 11 
go up in a straight direction but undergoe: a 
more or less marked supination (Fig. 4A). in 
walking, therefore, only the external bor 
of the sole of the foot is placed upon ie 
ground (Fig. 4B). Very often the flexors of |) 
toes contract markedly the very moment he 
foot touches the ground; the toes really g: sp 
into the ground (Fig. 5), which is often \ ry 
painful for the patient. Duetothe spastic : \n- 
tracture of the extensors of the knee, thc eg 
cannot be flexed so that in walking the | ee 
is held stiffly in a more or less compl: ely 
extended position (Fig. 3). 

To overcome the spastic contracture 0 the 
calf muscles, the lengthening of the Ac’ Iles 
tendon to a sufficient degree is the best »r0- 
cedure. To overcome the supination, \ ‘ich 
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Fig. 7A. Flexion of leg after operation. 

Figs. 7B and 7C. Result after entire series of operations. 
The paralyzed leg is well flexed and the foot is dorsiflexed 
in a straight line. 


the foot undergoes if flexed, I either resect the 
motor branches of the posterior tibial muscle 
or lengthen its tendon behind the internal 
malleolus. Also, I split the tendon of the an- 
terior tibial muscle into halves longitudinally 
and insert one-half into the tendon of the 
peroneus tertius. After this procedure the 
foot can be flexed to a large extent (Fig. 6A), 
and it is raised in a straight direction (Fig. 6B). 
The picture shows that the transplanted part of 
the tendon of the anterior tibial muscle forms 
a prominence under the skin. To prevent con- 
traction of the flexors of the toes, which occurs 
when the foot comesin contact with the ground, 
the best treatment is total subcutaneous te- 
notomy of the tendons of the flexors of the 
toes, just proximal to the point where they 
reach the toes. I cut the tendons one by one. 

Toovercome spastic contracture of the quad- 
triceps the best procedure is partial resection 
of the crural nerve just below the inguinal fold. 
[ usually divide one-half of each of the bundles 
which the nerve formsat that region, after hav- 
ing carefully separated from the nerve trunk the 








SURGICAL TREATMENT OF NEUROGENIC CONTRACTURES 363 


A 
Fig. 8A. Contracture of the arm in hemiplegia. 
Fig. 8B. Full extent of movement possible. 
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Fig. oA. Patient after deefferentation of the adductors 
of the humerus showing how well the arm can be elevated. 

Fig. 9B. The forearm can be well extended after partial 
resection of the musculocutaneous; fingers are extended 
after partial resection of the nerve branches of the flexors 
of the fingers. 

Fig. gC. By this resection the motor power of the flexors 
of the fingers was weakened so little that the fingers could 
be flexed firmly, so that grasp is possible. The wrist is not 
completely extended in this case, when the hand is closed, 
since I had not transplanted the tendons of the flexors of 
the wrist to the extensors; only tenotomy of the flexors of 
the hand was done. However, that the result obtained is 
satisfactory, becomes evident, when we compare it to the 
condition before the operation (Fig. 8B). In other cases the 
wrist can be extended completely after tenotomy of the 
flexors of the hand. 





A B Cc 


Fig. roA. A girl with infantile hemiplegia. She could not 
use her right hand to eat and drink. The most striking de- 
tail of the motor disturbance in her case was the extensive 
pronation of the hand, occurring each time she brought the 
hand to the mouth; the palmar surface of the hand was 
really turned away from the mouth. 

Fig. 10oB. Flexion of the wrist when the girl held a glass 
with her fingers and tried to drink. 

Fig. 10oC. The resuit obtained by total deefferentation of 
the pronator teres and tenotomy of the flexor carpi radialis 


bundles of the anterior cutaneous and of the 
internal saphenus nerves. I do the resection 
gradually, examining carefully the knee jerk 
each time a single bundle is cut. The knee 
jerk serves as an index of the number of fibers 
to be divided. The reflex must by no means 
be lost. After this procedure the leg can easily 
be flexed (Fig. 7A). 

Figures 7B and 7C show the patient walking 
after the entire series of operations; the para- 
lyzed leg is well flexed, the foot is well dorsi- 
flexed in a straight line. 

I have performed this operation in nearly 
100 cases, most of which were spastic hemi- 
plegias following traumatic lesions of the 
brain. Nearly all of the patients have been 
benefited. 

If necessary, spastic contracture of the ad- 
ductors of the femur can easily be overcome 
by subtotal resection of the obturator nerve 
in the pelvis through the extraperitoneal 
approach. 

In infantile hemiplegia there is often a re- 
traction of the hamstrings. In these cases I 
lengthen the tendons of the hamstrings by a 
special method. 

The results of the surgical treatment of the 
spastic contractures of the paralyzed upper 
extremity in pyramidal tract lesions are not 
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and ulnaris. The palmar surface of the hand is well turned 
toward the mouth and the wrist is extended. But there was 
left still another disturbance, very frequent in infantile 
hemiplegia; the hand, when extended, deviates to its ulnar 
border. Therefore, in trying to drink, the edge of the glass 
does not reach the lips in a correct manner. 

Figs. 1oD and 1oE. Result of operation showing that the 
girl is able to bring the glass in a correct way to the mouth 
and in a like manner a spoon. The ulnar extensor of the 
wrist was transplanted to the long radial extensor. 


so good as are those in the leg. However, in 
some cases good results can be obtained. In 
the arm the spasticity involves chiefly th« 
adductors and internal rotators of the hu 
merus, the flexors of the forearm, the prona 
tors and flexors of the fingers, and the flexo: 
and adductor of the thumb (Fig.8A). If volun 
tary movement is possible to a certain degre: 
nearly always the only possible movement | 
a typical combined synergia; isolated mov: 
ments of the single segments of the upper e) 
tremity cannot be performed. This synerg 
consists of an abduction of the humerus us 
ally very limited by the spasticity of the a: 
ductors, a flexion of the elbow, a pronation 
and flexion of the hand, and a flexion or « 
tension of all fingers together. In such a ca-e 
the patient is not able to bring an object, { r 
example a glass, to his mouth (Fig. 8B). 

To overcome spastic contracture of 1 \¢ 
adductors I resect some of the motor branc! «'s 
of the pectoralis major and the motor ne: ve 
of the latissimus and teres major. To 0\ 1- 
come spasticity of the internal rotators of ‘ie 
humerus I resect the majority of the ner es 
of the subscapularis. For contracture of he 
flexors of the forearm-I resect one-thirc to 
one-half of the musculocutaneous nerve; ‘or 
contracture of the pronators of the hand ‘he 




















Fig. 11A. Boy with severe congenital spastic paraplegia. 

Fig. 11B. Voluntary motility was greatly reduced. He 
could walk with help but the gait was very spastic, the legs 
were fixed against each other and he had much trouble in 
moving them forward. 


motor branches of the pronator teres. For 
contracture of the flexors of the wrist I cut the 
tendons of the flexor carpi radialis and ulnaris 
and sometimes I insert these tendons into the 
tendons of the extensors of the wrist. The 
overcoming of contracture of the flexors of the 
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Figs. 11C and 11D. After root resection the voluntary 
movements became perfect. 
Fig. 11E. The boy now stands alone. 


fingers is a very difficult problem. In several 
cases I have resected some of the motor fibers 
of the flexor sublimis and profundus and of the 
flexor pollicis longus. This is a long and deli- 
cate procedure; for while a sufficient number 
of fibers must be cut to relieve the spasticity, 





Fig. 12A, above. Flexor contractures in disseminated sclerosis or compression of 
the cord. 


Fig. 12B. Improvement after posterior root resection. 
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Fig. 13. Photographs of 2 patients with wry neck taken before and after operation. 


it must be remembered that enough fibers 
should be left so that the motor power of the 
fingers flexors will not be too greatly reduced. 
For contracture of the adductor of the thumb 
the best treatment is tenotomy of the adduc- 
tor. Figures 9 and 10 demonstrate the results 
in 2 cases. 

Posterior root resection is advisable to re- 
lieve paraplegia with more or less generalized 
contractures. How far voluntary motility can 
be restored by this procedure, depends upon 
the number of innervating fibers of the cortico- 
spinal pathways, which are preserved (Fig. 11). 
If they are allinterrupted, spasticity is removed 
by the resection of the posterior roots, but 
paralysis persists; the palsy becomes flaccid. 

In the treatment of congenital spastic con- 
ditions, one point must be stressed. Root 
resection is suitable only for pyramidal tract 
lesions but not for the striatal processes, the 
clinical picture of which is often similar to 
that of the pure pyramidal tract syndrome. 
I believe that many failures in the result after 
posterior root resection are due to the fact 
that proper selection of cases has not been 
practiced. Also, the child should have suffi- 
cient intelligence so that he can co-operate in 
a systematic regimen of exercise after opera- 
tion. It would be impossible to secure a good 
result in a feeble-minded child. Patients who 
have epileptic fits should not be operated 
upon by root section. 

Also in adults posterior root resection may 
be advisable in severe cases of spastic para- 
plegia. 

As we all know, spastic paraplegia with 
contracture of the flexors and highly increased 
flexor reflexes is a most deplorable condition. 





It is found in the presence of severe traumatic 
cord lesions, in the presence of advanced com- 
pression of the cord, in the presence of in 
tramedullary tumors, and especially in the 
presence of advanced disseminated sclerosis. 
The patients suffer severely from the contrac 
tures and the permanent flexor spasms. Figure 
12 is an example of such a condition. In thes« 
cases resection of the posterior roots gives 
much relief. The contractures are more 01 
less relieved and the flexor reflexes are abol 
ished or much reduced. Voluntary motility 
practically never returns, since the moto: 
cortical pathways are totally or almost totally) 
interrupted. 

Although in pyramidal tract lesions the in 
creased stretch reflex of the muscles, that i 
spasticity, is abolished by root resection, i 
the pallidal syndrome, the parkinsonia 
states, root resection is not advisable. 
stretch reflex is abolished by the proc 
dure, but not the contracture, the muscl 
still receiving their abnormal innervati: 
from the midbrain. Division of the spin ! 
anterolateral tract also does not offer mu: 1 
relief. Until recently I could see no way i 
relieving these conditions by surgical p 
cedures. 

In concluding my paper I will describe ' 1c 
surgical procedure for relief of spastic to: /- 
collis. Torticollis is caused by a cramp of i¢ 
contralateral sternocleidomastoid and the »- 
solateral neck muscles. Therefore I cut 16 
contralateral accessory spinal nerve and ic 
homolateral upper cervical roots (first to 
fourth) anterior and posterior roots, in a 
durally. Figure 13 shows two of my casc ol 
wry neck before and after the operation. 











CONTRACTURES 


N discussing the subject of contractures of 
the hand I wish at the outset to make it 
clear that I can claim but little credit for 

the work that has been done and the results 
that have been accomplished. The major 
share of that credit belongs to Dr. Kanavel, 
and to the various men who have been asso- 
ciated with him from time to time; and among 
them, particularly, Dr. Michael Mason. It is 
scarcely necessary to add that our group owes 
a great deal to the outstanding work that has 
been done by other surgeons working in this 
and in related fields. Blair of St. Louis and 
Davis of Baltimore, particularly, have taught 
us how to transplant skin and subcutaneous 
tissue safely. Mayer of New York and Bun- 
nell of San Francisco have contributed much 
to the surgery of the tendons; the entire group 
of orthopedic surgeons of our own country and 
others have contributed to the surgical treat- 
ment of tendon fixation and ankylosed joints. 
We have adopted their ideas freely and tried to 
utilize them in the treatment of cont:actures 
of the hand. 

Acquired contractures of the hand may be 
due to many causes, but by far the most im- 
portant are infection and injury. It is this 
group of cases which we wish to discuss this 
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OF THE HAND! 
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From the Department of Surgery, Northwestern University Medical School 


Of first importance is the question of pre- 
vention. Contractures result from scar tissue 
formation. Scar tissue is formed after normal 
tissue has been destroyed; for example, after a 
burn, or a crushing injury. It is formed as a 
diffuse inflammatory process, such as a cellu- 
litis of the hand or a tendon sheath infection, 
subsides; it is formed if only tissues which 
normally are subject to free and constant 
movement are kept immobilized for more than 
three or four days. Familiar examples are the 
fibrosis that develops in fingers which are 
fixed in extension because of a fractured pha- 
lanx or metacarpal, or the fibrosis that de- 
velops—perhaps not quite so promptly 
about any joint which is immobilized because 
of a fracture in its vicinity. 

With these causes of fibrosis and scar tissue 
formation in mind we may formulate a few 
principles of importance in prevention: first, 
not to wait for large raw surfaces, which re- 
sult from burns and crushing injuries, to heal 
spontaneously. If such surfaces are covered 
at the earliest possible moment with skin 
grafts time is saved for the patient, the con- 
stant danger of reinfection is eliminated and 
the formation of scar tissue is reduced to a 
minimum. A second important principle in 


evening. prevention, and one which can scarcely be 
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to Fig. 1. Result of tendon transplantation following loss of flexor tendons of middle 
4- finger secondary to a suppurative tenosynovitis. A, B. Limit of extension and flexion 
al before operation (flexion is accomplished by contraction of the intact lumbrical mus- 


cle). C,D,E. Extensign and flexion possible after operation. 
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overemphasized, is early mobilization. If fi- 
brosis can develop after simple fractures when 
no infection is present, it is obvious that the 
presence of an inflammatory exudate hastens 
and accentuates the process, and that in the 
treatment of a hand infection early mobiliza- 
tion is an important feature of adequate sur- 
gical care if contractures are to be prevented. 

When contractures have already developed, 
the treatment varies with the anatomical 
structures involved. There may be involve- 
ment of skin and subcutaneous tissue only; 
there may be involvement of tendons alone; 
there may be involvement of the median and 
ulnar nerve; there may be involvement of 
joints of fingers, hand or wrist; finally there 
may be involvement of several or all of these 
structures, and these complicated cases with 
injury and fibrosis of covering tissues, ten- 
dons, nerves and joints are of all the most try- 
ing and most difficult. 





















Fig. 2. 
the middle and ring fingers. A, B, C. 
after operation. 


For contractures due to loss of skin and 
subcutaneous tissue we have invariably re- 
sorted to some form of skin grafting to replace 
the lost tissue. For contractures of the palm, 
as a result of our own experience and that of 
others we have come to use in the majority of 
cases the free full thickness graft. For con- 
tractures due to firm scar tissue between the 
thumb and index finger and contractures 
involving the dorsum of the hand alone the 
tubed flap affords a very satisfactory method 
of securing a covering of normal tissue. For 
contractures involving the dorsum of fingers 
as well as the hand a pocket flap on abdomen 
or thigh is useful. 

Because of the limited time at my disposal I 
can present in this spoken discussion but two 
cases illustrative of the second and _ third 
groups of contracture—those in which fibrosis 
or loss of tendons is the essential factor, and 
those in which joint fixation is the essential 
factor. 

This patient (Fig. 1) sustained a loss of the flexor 
tendons of the right middle finger secondary to a 
suppurative tenosynovitis. As healing took plac 
the finger contracted until it was fixed at approxi 
mately a right angle. Six months after healing wa 
complete the scar tissue and remains of the fibrou 
tendon sheath were excised and two tendons fro: 
the foot transplanted to the finger to replace the los! 
tendons. Before operation the finger could be flexe 
into the palm with the aid of the lumbrical musck 
but it could not be extended and no movement wa 
possible at the interphalangeal joints. After oper 
tion the finger could be extended almost complete! 
and flexion was restored almost to normal. 

This patient (Fig. 2), a teacher of manual trainii 
and a violinist, sustained a saw cut across the do 


Arthroplasty for bony ankylosis at the proximal interphalangeal joints of 
Before operation. D, E, F, G, H. Result 
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sum of his middle and ring fingers which resulted in 
a bony ankylosis at the proximal interphalangeal 
joints of these fingers. An arthroplasty was per- 
formed by excising through a lateral incision a sec- 
tion from the head of the proximal phalanx of each 
finger and filling the new joint cavity with a free 
transplant of fat from the abdominal wall. Six 
months after operation he was able to extend his 
fingers to a straight line and flex them to the palm. 


The fourth group of contractures—those 
due to injuries of the peripheral nerves in or 
near the hand may well be included with the 
fifth and last group—the complicated con- 
tractures—for injuries of the nerves alone are 
relatively uncommon; they are almost always 
associated with injuries of the tendons. 

The fifth, the last and most difficult group 
of cases, the complicated cases, are usually the 
result of one of five types of injury. These are 
(1) burns from fire, gas or gasoline explosions, 
high voltage currents or repeated X-ray expo- 
sures; (2) trivial injuries which result in severe 
and spreading infection; (3) glass cuts, which 
frequently result from automobile accidents 
and most commonly cause a laceration or 
division of the flexor tendons and of the me- 
dian and ulnar nerves at the wrist; (4) crush- 
ing injuries, and (5) gunshot wounds. A few 
specific cases help to illustrate some of the 
possibilities of treatment in these conditions. 

This patient (Fig. 3), a nurse, sustained a severe 
spreading infection of the right hand and forearm 
following a penetrating needle wound of the thenar 
eminence. As a result of the infection, and the pres- 
sure necrosis resulting from drainage tubes left in 
position for a long period of time, the flexor tendons 


were destroyed from the level of the metacarpo- 
phalangeal joints to a line 2 inches above the wrist. 
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The median nerve was completely divided just above 
the wrist joint. A bony ankylosis had developed at 
the wrist joint. The appearance of the hand before 
operation is shown here. 

August 30, 1927, four and one-half months after 
the hand was healed, tendons from the right foot 
were transplanted to the hand and forearm and the 
median nerve ends united by end-to-end suture. A 
severe postoperative infection developed, we believe 
because we had not waited long enough for the 
virulent bacteria to disappear from the tissues; and 
as a result of this infection all the transplanted ten- 
dons except that to the thumb were lost. 

November 1, 1928, an arthroplasty was performed 
at the wrist joint and because no febrile reaction de- 
veloped after operation the tendon grafting was re- 
peated February 2, 1929. The result in January, 
1930, is shown in Figure 3. Restoration of sensa- 
tion in the median nerve area had taken place in 
spite of the infection following the first operation. 

This patient (Fig. 4), a boy of thirteen years, sus- 
tained a glass cut across the volar surface of the 
right wrist in an automobile accident May 26, 1929. 
The wound bled profusely so that he sustained a 
rather alarming hemorrhage. He was taken to a 


hospital immediately and the wound repaired. He 
was told that some tendons and nerves and the ulnar 
artery had been divided and repaired. The wound 
healed without infection, but in spite of physical 
therapy begun immediately after discharge from the 





Vig. 3. Loss of flexor tendons and erosion—division of median nerve. Upper row—before operation. Lower row— 


after nerve suture, arthroplasty, and tendon transplantation. 








A B &s 
Division of flexor tendons, median and ulnar nerves. 
after operation. 


Fig. 4. 


hospital the fingers remained motionless in extension 
and the hand numb. 

At operation July 22, 1929, the divided tendons, 
median and ulnar nerves were found imbedded in a 
mass of scar tissue. The proximal segment of the 
median nerve had been joined to the distal segment 
of the superficial flexor to the ring finger. The ulnar 
nerve ends were united by fibrous tissue. The nerves 
and tendons were carefully freed and united in an 
anatomical arrangement. The result February, 
1930, is shown in Figure 4, C, D, E, F. 


Complicated cases, such as these, frequently 
require multiple operations. It may be neces- 
sary first of all to substitute a covering of 
normal tissue for the dense superficial scar 
which limits the mobility of structures whose 
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Before operation. C, D, E, F. Result 14 months 


A, B. 


very function depends on freedom of move 
ment. Joints which have become ankylosed 
must be freed. Tendons which are bound to 
gether by scar tissue must be released; ten 
dons which are destroyed replaced, nerves 
which control motor and sensory and trophic 
function must be released from scar tissu: 
which strangles them; if they have bee 
divided they must be sutured end-to-end. 
Along with these operative procedures wel 
directed and skillfully applied physical the1 
apy and the use of properly designed splint 
which bring elastic tension to bear on con 
tracted tendons and stiffened joints are in 
portant factors in securing a successful resul' 
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TREATMENT OF 


OMPOUND injuries are of necessity 
(° very serious injuries. The problem of 
caring for the injured bone alone is a 
difficult one but there is usually present in 
addition lacerated or crushed soft tissue which 
must be dealt with. Even in clean cases there 
is always the likelihood of infection, and when 
infection occurs it renders the mechanical 
handling of the fracture difficult and often 
ineffective. 

During the Civil War period all compound 
fractures were marked for amputation. Times 
have changed, however, for today we ampu- 
tate only when we know that we cannot give 
the patient a comfortable, useful limb and 
when we know that the life of the patient is 
endangered. In injuries about the feet, ankles, 
and lower legs, as in crushing injuries of the 
elbow, it is better to attempt to secure healing 
without too much surgery. Later if necessary 
an arthroplasty can be done. Broadly speak- 
ing, therefore, our object should be to secure 
for the patient a useful limb. 

There are several vital problems to be con- 
sidered in the treatment of compound injuries 
and of first importance is the matter of infec- 
tion. Infection almost always comes from 
without, that is, it may be carried into the 
wound from the soil through contact with the 
wound at the time of injury; from pieces of 
clothing driven into the soft tissues; from the 
skin; or from some unknown source during 
operation. 

The staphylococcus may be carried into the 
wound from the patient’s own skin or clothing. 
The streptococcus which is commonly present 
in the tonsils is probably the only bacterium 
which is apt to enter the wound by way of the 
air or through contamination during opera- 
tion. However, air borne infection is probably 
so rare as to be negligible, provided masks are 
worn in the operating room. 

Tetanus infection, of course, is rare in some 
communities but not uncommon in others, as 
lor instance in some farming districts or in 
tural districts settled for some time. Tetanus 
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is rare in Boston so that when we have a case 
on our service we are apt to call on some one 
at the Massachusetts General Hospital for 
counsel, since they have to deal with such 
cases from the country districts and under- 
stand the treatment. As to the use of anti 
tetanic serum it is questionable whether it 
should be considered a routine measure. In a 
tetanus district I believe that it should be 
given. I still use it in my hospital service but 
do not always use it in my private practice. 
To be effective not only the initial dose of 1.500 
units should be given but to avoid anaphylaxis 
the dose should be repeated at intervals of a 
week. I have seen a fatal outcome 6 weeks 
after a patient had received the initial dose 
only, and I have seen many nasty reactions 
after its use. 

Gas bacillus infection, known also as ma- 
lignant oedema, gas gangrene, and vibrion 
septique infection, is another dread complica- 
tion. Like tetanus it is more often found in 
the agricultural districts but it is not unusual 
in cities. There are two types of gas bacillus 
infection, both producing the bacillus welchii 
in culture. The most deadly type, with which 
we became familiar during the War, destroys 
muscle. The other type is more mild. It pro- 
duces quiet bubbles and the pathognomonic 
smell in its course through the subcutaneous 
fat. In some instances even of this milder type 
the outcome is fatal. Invariably in all cases 
there is an aftermath of slough and secondary 
infection. In treating gas bacillus infection 
we use a precautionary dose of both antitet- 
anus and bacillus welchii serum, but we be- 
lieve that surgical débridement is an essential 
step in the treatment of all infected wounds 
and that in addition to the thorough débride- 
ment a stream of oxygen should be con- 
stantly played into the wound through Dakin 
tubes. 

The staphylococcus infection is one which 
we fear, for not only does it cause great de- 
struction of tissues but the patient’s life is 
endangered. 
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TREATMENT 


The practical question is what should the 
routine course of treatment be. Formerly the 
Treves method, not uncommonly used today, 
was followed: in small wounds leading to frac- 
tures the surface was cleansed, a sterile dress- 
ing or aristol was applied, and the wound was 
left to heal. The results were not uniformly 
bad but I never felt that such treatment was 
adequate. The logical thing to do is to class 
all compound fractures as infected and then to 
open up the wound, clean it, fix the fracture, 
and close the wound not too tightly. I remem- 
ber no punctate wound that became septic 
after real cleaning, but I can recall several not 
cleaned that became septic. Débridement, un- 
less properly done, may lead to disastrous 
results. It would seem best to open up widely, 
inspect the wound thoroughly, clean out doubt- 
ful tissue, wash and trim the wound again, 
being careful not to injure vessels and nerves. 

The wound should be closed but not too 
tightly. We should always bear in mind that 
a hematoma is ideal culture ground for infec- 
tion. During the War I traced the trouble in 
one of our Clearing Stations to the fact that 
too fine seamstress work had been done in 
closing wounds, in many instances the wounds 
being sealed tight. If the wound is a gaping 
one and the edges cannot be approximated 
without too much tension, a cut should be 
made more or less parallel to the edges of the 
wound and two or three inches distant and 
the flap thus made should be slid over until 
the wound can be comfortably covered. The 
secondary wound gives no trouble. Our rule 
should therefore be to cover the wound with 
outlet for drainage and without tension. 

No rules, of course, should be laid down as 
to the dressings. The massive Western cot- 
ton-batting dressing for moderate, even, pres- 
sure helps. Protective splinting should of 
course be used. 

The fracture should be reduced so far as 
possible. There is every reason for and not 
against skeletal or other traction, applied 
promptly as needed, or for fixation by plaster 
or splints. Proper immobilization is some 
guarantee against sepsis. 

Any method of reduction and fixation by 
means of foreign material in the wound is 
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risky. If one uses such methods he should go 
the whole way, and as William O’Neill Sher- 
man does, deal with a putative infection by 
using Dakin irrigation. By and large, most 
of us, less well situated than Sherman, will 
sacrifice something of what we might wish to 
do in favor of clean handling, and hope to do 
our mechanical repair work later if need be. 
This sounds like a bit of cowardly advice, but 
the fact is, that, for diverse reasons, no big 
metropolitan hospital I happen to know is in a 
position to do the ideal thing as a routine. 

Our practice therefore should be to reduce 
as we can, close with all precaution, and await 
events. If no infection develops, the problem 
becomes one of reconstruction surgery, if this 
is needed; later, an osteotomy, an arthroplasty, 
whatever is called for. 

If infection ensues, what then? Of course, 
I know none of you has ever had a case go 
wrong, but sometimes they do. 

On my service—the bone and joint service 
at the Boston City Hospital—we have ad 
mitted to us a few already septic compound 
fractures. Some of them resemble those that 
came back in 1918-1919. It is only recently 
that we have seemed to secure satisfactory 
results. 

Back in the postwar period I devised 3 
perforated steel cylinder to cover about : 
third of the circle into which rambling ends 0 
the femur, or other bone, might be suture: 
and held, without interfering with the Daki 
treatment. It was of distinct help in a numb« 
of cases which could not otherwise have bee 
protected against gross deformity. Later 
brought from Chicago to Boston the “Smith 
clamp. Not even today do I know whi. 
Smith produced this clamp, which has har: 
less, blunt arms, which are set home wi!) 
cam locks. This clamp has been of much se! 
ice at the Boston City Hospital. 

Dr. Otto J. Hermann, subchief of my se: 
ice, is working on the problem of treati 
septic compound injuries, and he has secu: 
some satisfactory results. He not only fi 
the fracture by open operation but institu 
effective drainage. His method of channel 
for drainage, so far as I know, is entirely n 
Briefly he proceeds as follows: He channe a 
trough in each bone end, entering the mec '!- 
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lary space; so far as possible he thoroughly 
sterilizes the scrubbed out field with carbolic 
acid (96 per cent), washing out the excess 
with alcohol; he then reduces the fracture and 
maintains the reduction with the Smith clamp, 
which, be it noted, pierces no tissue, and holds 
with a minimum of pressure. 

I have seen Dr. Hermann’s work and I be- 
lieve that the method is of great value in 
salvaging the definitely infected compound 
fractures which are brought to our municipal 
hospital. 


I will cite briefly the histories of a few cases: 


Case 1. M. N., aged 6 years, 1925. Patient suffered a 
compound fracture of the left lower leg as the result of a hot 
water radiator falling on him. He was treated at the Massa- 
chusetts General Hospital, where the wound was débrided 
and sterilized; but no attempt was made to reduce the 
fracture. The wound became septic in 3 weeks, and was 
incised. Patient was transferred to the City Hospital. The 
incision was enlarged, the fracture reduced, a trough was 
chiselled in the fragment ends, to allow good drainage, the 
wound was sterilized, a Smith clamp was applied, and 
Dakin tubes were laid in. Convalescence was remarkably 
good. Small sequestra came out, but no further operation 
was necessary. The clamp was removed at 6 weeks. Union 
had taken place at 3 months, and position was excellent. 
There had been no recurrence of sepsis in the 5 years since. 

CAsE 2. G. P., aged 34 years, 1928. Patient was ad- 
mitted to the City Hospital with a comminuted compound 
fracture of both bones of the lower leg and much laceration 
to soft tissues. The wound was already infected. An at- 
tempt had been made to clean up the wound, but the 
fractured bones were overriding, and sepsis seemed to be 
progressive. It really seemed to be a case for amputation. 
The patient was transferred to our service. We decided not 
to amputate but to clean up the wound, channel, and fix 
the fragments. This Dr. Hermann did. Several fragments 
of bone sloughed out. The tibia eventually united at 3 
months, and the sepsis cleared up with final healing in 6 
months. The patient went back to work in 9 months with 
a solid leg. He is now working as a railroad express fore- 
man, and is on his feet 10 to 12 hours a day. 

Case 3. G. H., aged 26 years. Patient entered the hos- 
pital February 11, 1930. He had a compound, comminuted 
fracture of both bones of the lower leg, the result of an auto- 
mobile accident. He was given the routine treatment on 
another service, but there was violent sepsis and total loss 
of position. He was transferred to our service, and Dr. 
Hermann treated him in the usual way, except that in 
trimming to get approximation it was necessary to sacrifice 
a bit of bone. A Smith clamp was applied, and Dakin 
tubes were inserted. The clamp was removed at 10 weeks; 
active sepsis cleared in 3 months. Union was slow but 
complete in 5 months. Patient is now walking, but is still 
using a supporting caliper, as the diameter of the new bone 
is below the normal. 


We have recently treated a few cases with 
the Orr vaseline technique instead of the 
Dakin technique but it is too early to report 
on the results. , 
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Occasionally, in spite of our best efforts, 
cases go on to some degree of osteomyelitis. 
With rare exceptions the osteomyelitis is a 
limited process and results in what are de- 
scribed as “ferrule” sequestra—ring-shaped 
sequestra about each bone end. The sequestra 
loosen at about 8 weeks, are removed, and 
then, if by traction or clamps we maintain 
position, union takes place, slowly, of course, 
and not so much by external callus as by 
endosteal repair from the living marrow ends. 

One big problem confronts us in cases with 
extensive loss of bone and that is whether to 
shorten the limb or allow it to shorten, or the 
alternative of facing the certainty of non- 
union. The decision is usually a compromise, 
the result is unsatisfactory, and, in the end, 
difficult bone grafting operations must be 
done. Personally I am for accepting the 
shortening process as the lesser evil. 

Judging from what I see of end-results, I 
fear that the problem of handling compound 
injuries needs constant attention, constant 
emphasis. It is odd but true that the results 
in our great hospitals do not seem to be much 
better than are those in the less favored insti- 
tutions. Perhaps none of us has as yet quite 
recognized the seriousness of these injuries 
and the vast cost of poor results, not only to 
the individual, but to the public. Perhaps we 
have not quite done our duty in so organizing 
our services as to furnish the best skill and 
care in their handling so as to minimize the 
chance of mischance. 


DISCUSSION 


T. TuRNER Tuomas, M.D., F.A.C.S., Philadel- 
phia: Lack of experience prevents me from discussing 
neurogenic contractures. The compound injury that 
interests me most is the compound fracture. A sur- 
geon who served his hospital interneship in 1879 and 
1880 told me that most compound fractures then 
seen by him were expected to die from sepsis. We 
have made much advance since then. I should like 
to emphasize my experience with one phase of this 
problem. The probable common conception of the 
character of the usual wound in these cases is that 
it extends directly from the small skin opening to 
the site of fracture and that the size of the interior 
of the wound bears a definite relationship to that in 
the skin, as in a gunshot fracture in which the wound 
is largely limited to the track of the missile. This is 
due to the common belief that the injury is the re- 
sult of a direct blow from some external wounding 
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object. For the past 12 years I have been swabbing 
out the interior of the wound as thoroughly as pos- 
sible with tincture of iodine followed by alcohol and 
in all cases but one, obviously due to direct violence, 
have found a very large, irregular cavity, requiring 
an unusually long forceps to be certain that all parts 
of the wound are reached by the swabbing gauze 
pad. I have débrided but one case, in the leg, in 
which I removed the edges of the small skin and 
subcutaneous tissue wound over the antero-internal 
surface of the tibia and found that I could not close 
the wound as I desired because the remaining thin 
layer of tissue was too adherent to the bone. The 
cases in which I preserved all of the tissue did very 
much better. The term implies that the whole wound 
is débrided. This can not be done to the whole in- 
terior surface of these wounds as I have found them. 
The large blood vessels and nerves are close to the 
bones and therefore to their fragments which are 
largely denuded and can not be débrided, so that the 
difficulties and dangers are prohibitive. 

The only explanation for such large interior and 
such small skin wounds is that the fracture is com- 
monly due to indirect violence which tears the frag- 
ments from their attachments and thrusts the end 
of one of them through the overlying skin, the pro- 
trusion of which best accounts for the usual small 
skin wound. Very rarely have I found it necessary 
to pick any dirt from such wounds. The lesson I 
have drawn from these observations is that the 
wounds in most compound fractures are potentially 
clean. With thorough swabbing of the interior of 
the wound by tincture of iodine followed by alco- 
hol, and with as thorough fixation of the fragments 
as possible by strong traction or by plates and screws, 
the wound was closed without drainage and infection 
has not occurred at all or has not been serious, except 
in two cases in which gas gangrene developed. The 
iodine and alcohol seemed to check the growth of the 
gas bacillus but only temporarily. The first case oc- 
curred 8 years ago, involved the leg, and was stopped 
promptly by a guillotine amputation in the middle 
of the thigh. The second case occurred recently, in- 
volved the forearm, and cleared up quickly after a 
similar amputation in the middle of the arm. 

My interest and experience with contractures of 
the hand, like those of Dr. Koch, have been in connec- 
tion with infections and wounds. I am particularly 
interested in his infection cases involving the tendon 
sheaths of the fingers. I have seen excellent slow 
recoveries of function after the healing of pal- 
mar abscesses with their severe inflammatory infil- 
tration, fibrosis, contractures, and impairment of 
hand and finger movements which threatened to be 
permanent. But I cannot recall a case in which re- 
covery of flexion and extension of the finger occurred 
after the flexor tendon sheath of a finger had been 
opened for suppurative infection or for the suture of 
a divided tendon. Of all of Dr. Koch’s recoveries 
shown here none is so remarkable to me as the two 
involving the flexor tendon sheaths. I have always 
thought that the extensive strong adhesions which 
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develop between the tendon and its close fitting ten- 
don sheath would never be sufficiently absorbed to 
permit the tendon to slip forward and backward 
again within its sheath. Dr. Koch has shown us a 
case, however, with such an infection of the thumb 
and little finger sheaths which were opened and 
drained and after healing fairly good movements of 
these fingers returned in 11 days. Of far greater 
value still he shows us a case in which a portion of 
the tendons of one finger sloughed away and after 
healing was complete the scar tissue and the remains 
of the tendon sheath were excised and two pieces of 
tendon from the foot were substituted for the lost 
finger tendons and as a result the extension and 
flexion movements of this finger were restored almost 
to the normal. I had always thought that such 
fingers must remain practically useless and seriously 
invite amputation. 

CHARLES F. Nassau, M.D., F.A.C.S., Philadel- 
phia: Professor Foerster has clearly and splendidly 
outlined the various surgical procedures of value 
in the treatment of neurogenic contractures. In 
nerve lesions which are irritative in character, when 
the physiological and anatomical continuity of the 
nerves is uninterrupted, the removal of a discover 
able cause will aid greatly in overcoming the con 
tracture. 

The value of neurolysis as an addition to other 
surgical measures is often disappointing and the 
further use of endoneural neurolysis may result in an 
interstitial fibrosis. There are, however, no sub 
stitutes for neurolysis, and good results are obtained 
in probably from 40 to 50 per cent of cases. Th 
reasons for occasional failure become evident whe! 
one considers the normal repair process in nervy: 
fibers. When a so-called purely sensory nerve i 
involved as the result of scar inclusion or pressur 
avulsion of the nerve becomes the advisable surgic: 
measure. In some instances following the suture « 
a nerve, fibrous union takes place between the ner\ 
ends sutured without nerve regeneration. In su 
cases it becomes necessary to excise the site of t! 
suture and resuture the nerve, since the new ner : 
fibrille are diverted by the fibrous tissue. 

As stated in his paper, Professor Foerster mak 
very little use of resection of rami of the sym} 
thetic nerve system for the sound reason that | 
operation does not rest upon a firm physiologi: | 
basis. The procedures of total or partial deafferent 
tion or deefferentiation rest upon the sound premi 
of inducting a distinct break in the reflex arc : 
thus aiding to overcome the contracture pres 
Equally good results are reported either by tota! 1 
partial sensory nerve section or by total or par |! 
motor nerve section; witness the treatment 
torticollis. Favorable results are noted after sec! 1 
of afferent fibers, as well as after section of effet 
fibers. 

Recently Dandy has reported two succes ul 
results in treatment of torticollis following the in 
dural section of efferent (motor) fibers of the st 
three cervical nerves: in addition, both spinal a: -s 


J, 





sory nerves were sectioned by means of small inci- 
sions in the neck. 

The type of case discussed by Professor Foerster 
is inherently among the most difficult encountered 
in the realm of surgery in which to effect relief or 
cure. His results speak for themselves and surely 
merit the highest praise and commendation. 

The writings of Kanavel, Koch, and others have 
placed the treatment of infection of the hand upon 
a sound foundation and are familiar to every student 
of surgery. Koch has wisely emphasized the neces- 
sity of early mobilization to prevent the crippling 
and disabling contractures seen only too often. 
Many crippled hands could be prevented by care- 
fully planned operation and painstaking after-care. 

Tendon and fat grafts are extremely susceptible 
to infection and asepsis must be rigid to the last 
degree. In crippled hands with much scar tissue it 
is best first to replace the scar with new skin by 
means of a whole thickness, pedicle or tubular graft. 
In the dissection of a large cicatrix, it is often advis- 
able at the first operation to free up all the structures 
and perform a pedicle graft. Subsequently, tendon 
repair or tendon grafts, if necessary, are carried out. 
In severe cases several operations may be required, 
and the operations are often extensive and tedious. 
These cases demand extreme care on the part of the 
surgeon and the co-operation of the patient, but, as 
Koch shows, excellent results can be obtained. 
: Koch’s results in these difficult cases are evidence 
of the successful utilization of the principles of the 
treatment that he has so brilliantly applied. With 
the use of the methods and procedures he advises 
many formerly hopelessly crippled hands can be 
restored to economic usefulness. 

Dr. Cotton stresses the change from the gloomy 
picture of olden days to the more satisfactory and 
sometimes beautiful picture of a compound fracture 
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in the present day. ‘There is, however, always a 
most serious side to any compound fracture. Dr. 
Cotton is fortunate in practicing in a community 
where tetanus is not prevalent. In my own work in 
Philadelphia I distinctly remember the days before 
tetanus antitoxin was used routinely as a prophylac- 
tic when the incidence of tetanus in compound 
fractures was very high and the mortality, of course, 
nearly 1oo per cent. In the last 15 years in two 
active hospital services we have never had tetanus 
develop in any compound fracture that had received 
a prophylactic dose of tetanus antitoxin within a 
few hours after injury. I have perhaps been ex 
tremely fortunate in never having seen a death from 
serum reaction. Gas bacillus infection in Philadel 
phia is extremely rare. I have seen only one case 
and that in a woman gored by a cow and I have 
seen one other in a patient in a small country hospital 
following compound injury. 

I agree with Dr. Cotton that every compound 
fracture, however small the opening, should be 
treated as though it were already an infected wound. 
Dr. Cotton has discovered the proper method of 
suture in closing compound fractures, having no 
part of his wound under tension and using probably 
one suture where three could be used. 

I am delighted to see also that he thinks well of 
the Smith bone clamp. I have used it for a number 
of years in selected cases and have seen it hold a 
fractured femur where the screws of a Lane plate 
had previously pulled out. 

Dr. Cotton’s good results are because of his good 
surgery and the application of sound surgical prin 
ciples. He regrets and so should others that these 
fractures frequently do not receive the care to which 
they are entitled. I believe that a compound injury 
should be just as much of an emergency as an opera 
tion for acute appendicitis. 
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SPLINT GRAFTS IN THE TREATMENT OF DELAYED AND NON- 
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of free tissue transplantation, the skin 

graft was about the only type of graft 
that was of any practical importance. Within 
the last 25 years there has been a steady in- 
crease in the use of bone as a free transplant 
and now it ranks at least equal with skin as 
a therapeutic agent. Its greatest usefulness 
has been in the field of ununited fractures 
where treatment by bone transplantation has 
become almost a routine procedure. This ad- 
vance has been due both to improvements in 
operative technique and to a better under- 
standing of the behavior of bone grafts under 
various environments. Developments in tech- 
nique have led to the use of complex operative 
procedures consisting of resection of fragment 
ends, correction of alignment and position of 
fragments, and the use of a bone graft, for the 
purposes of bridging the fracture line, internal 
fixation of fragments, and osteogenesis. On 
the whole these operative procedures have 
given better results than the earlier and cruder 
ones although the complicated operations are 
not entirely free from drawbacks. 

As to the behavior of bone in different en- 
vironments, it has been demonstrated that 
osseous tissue, regardless of the portion of the 
bone in which it is located, behaves the same 
in its reparative response to injury and loss of 
substance. Thus, the endosteal surface of a 
whole thickness graft or the inner surface of 
an osteoperiosteal or sliver graft will unite 
with the periosteal surface of the shaft when 
made to bridge the fracture line just as readily 
as an inlay graft will unite with the cortex 
when embedded in it. In other words, it is 
not necessary to bring periosteal side in line 
with periosteal side and endosteal side with 
endosteal side in order to obtain bone repair. 
It has also been observed that once a bony 
bridge is established across a portion of a frac- 
ture line, the remaining intermediary callus 
will almost always ossify, provided the frac- 


ers a long time after the introduction 


1The Fracture Oration presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 


ture is adequately immobilized and protected 
from weight bearing. Also, it has been estab- 
lished that bone taken from the neighborhood 
of an ununited fracture which has led to 
atrophy is usually not as satisfactory material 
for bone grafting as healthy bone taken from 
another part of the body. 

In general, ununited fractures have been 
treated by three types of bone grafts, namely, 
intramedullary, inlay, and onlay or splint 
grafts. Simple intramedullary bone grafts for 
cases of non-union have justly been largely 
abandoned because of the frequency with 
which non-union persists. However, the little 
used sliding graft of Hoglund affords a reli 
able method of treating fresh fractures and 
early delayed union that require operation 
because of displacement. A graft is cut from 
the cortex of the longer fragment beginning 
1 to 2 centimeters from the fracture and of : 
breadth that will fit snugly in the medullar\ 
cavity. It is introduced into the medullary 
cavity of that fragment at the fracture end 
The fragments are then aligned and the bo. 
graft driven outward by hammering on 
chisel placed at a right angle on its en 
through the window until roughly one-ha 
of it rests in the medullary cavity of one 
fragment and the other half in the other. T)» 
collar of cortex left at the end of the fragme 
prevents the ends from becoming displac: 
Its use is illustrated by the case shown 
Figure 1. A, Shows a fracture of radius a | 
ulna of 2 months’ duration with delayed uni 
because of malposition; B, shows the conditi 
2 months and C, 2 years after open reduct! 
and fixation by intramedullary bone gra 
cut from the upper fragments, by the H 
lund technique. However, I warn against 
use in frank non-union as I have had s 
failures in such cases. 

Inlay grafts when well used have b -n 
found to give successful results in a | +h 
percentage of cases. Albee, who impl: ‘ts 
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A, Displacement and delayed union 2 months 


lig. 1. 
after fracture. B, Two months after Hoglund sliding grafts 
cut from a. C, Result 2 years after injury. 


either a rectangular or a double wedge-end 
inlay into a cortical slot sawed into the side of 
the fragments, recently reported bony union 
in 8g per cent of 754 cases operated on. How- 
ever, he often adds sliver grafts laid exter- 
nally across the fracture line which aid much 
in the success of the operation. A drawback 
to the rectangular inlay graft is that it some- 
times becomes displaced from its bed or frac- 
tures because of its small size, resulting in 
continued non-union. A heavier and more 
stable inlay is obtained in case of ununited 
fractures of large bones, particularly humerus, 
by a graft cut from the anterior surface and 
crest of the tibia which, when implanted on 
edge, is broad enough to fill not only the window 
cutin the cortex but to extend across the medul- 
lary canal. It should fit very tightly in the corti- 
cal slot and should be further immobilized by 
kangaroo tendon passed through holes drilled 
in graft and fragments. 

Figure 2 shows a non-union of the humerus 
of 1'4 years’ duration, which was repaired in 
this way. A, Shows the condition before 
operation; B, the graft in position 1o days 
alter operation; and C, the bony union 7 
months later. An additional means of anchor- 
age of such a graft is to make it 2 centimeters 
longer than the slot cut in the cortex and pre- 
pare a shoulder at either end, which is sunk 
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A B Cy 
lig. 2. A, Non-union of humerus of 18 months’ duration. 
B, Ten days after resection and fixation by heavy graft in 
laid on edge. C, (Print reversed.) Result after 7 months. 


into the medullary cavity of the fragments as 
shown in Figure 3. 

The onlay or splint graft is applied exter- 
nally to the bare surface of the fragments. It 
has been most extensively employed for fixa- 
tion, bridging, and osteogenesis. Its use in 
this way is best exemplified by the operation 
of Henderson (3) in which a strong, whole 
thickness transplant is applied to a flattened 
surface of the fragments and fixed by means 
of beef bone screws. Additional unfixed 
grafts in the form of splinters and cancellous 
bone may be laid along the surface across the 
fracture line. The results reported for Hender- 
son's procedure have been at least as satisfac- 
tory as those reported for any other method of 
bone grafting for ununited fractures. 

The objection to these more complex opera- 
tions is that the amount of traumatism, the 
technical difficulties, hamorrhage, general 
reaction, and risk of infection are sometimes 
greater than in more simple procedures, and 
occasionally give rise to serious trouble. How- 
ever, the advantages so far outweigh the 








Fracture line 


Inlay bone gr aft 


Method of fixation of heavy inlay graft inserted 


Fig. 3. 
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lig. 4. A, Non-union of 13 months’ duration. B, Two grafts laid across fracture 


Fusion of grafts with fragments and extensive ossification of intermediary 


callus 3 months after operation. D, Bony union complete 7!4 months after operation. 


disadvantages in cases in which realignment, 
approximation, and fixation of fragments are 
necessary that one of the procedures should 
routinely be employed. 


SIMPLE SPLINT GRAFTS 


I want to consider a group of cases in which 
a more simple onlay or splinting operation 
may be performed that yields better results 
than the complex procedures. There is a 
group of cases of delayed or non-union in which 
both alignment and approximation of frag- 
ments are so satisfactory that if bony union 
could be obtained without altering them it 
would give an acceptable clinical result. In 
such cases it is possible to apply grafts that 
are intended to serve not for immediate fixa- 
tion but only as bridges and as a source of 
osteogenesis leaving fixation to pre-existing 
callus, to an associated splint bone, or to ex- 
ternal appliances. 

Delangeniére introduced osteoperiosteal 
grafts for the treatment of such cases. The 
seat of fracture is exposed and the surrounding 
periosteum and soft parts reflected from the 
entire circumference of the fragment ends. 
Three to 6 osteoperiosteal strips 3 to 5 centi- 
meters in length are chiselled off of the tibia 
and laid along the surface of the fragments. 
The intermediary callus may be partly or 
wholly gouged out or it may be left undis- 





turbed according to the case. The soft parts 
which are then sutured hold the grafts in con 
tact with the surface of the bone. A perioc 
of immobilization follows. The operation i: 
quickly and easily performed and is less likely 
to stir up latent infection or give rise to new 
infection than the more traumatizing ones i! 
which a fixation graft is employed. It lead 
to bony union in a large percentage of case: 

In certain other cases one or sometimes tw 
large whole thickness splint grafts applied 
one side of the fracture offer a better metho 
of treatment than do osteoperiosteal graft 
A strong bony bridge established by bo 
union of the graft to the two fragments 's 
more likely to be followed by ossification «/ 
the intermediary callus than is a weaker bo: 
bridge such as is furnished by osteoperioste || 
grafts; also, bony union takes place m 
rapidly. 

This is well illustrated by Figure 4, 
which a non-union of the femur of 13 mont 
duration in a man, aged 43 years, was opera! « 
on by Dr. G. M. Curtis. Delivery and res 
tion of the fragment ends with fixation 
means of an inlay or onlay graft would h 
meanta bigoperation withits concurrent ri 
The fracture was exposed laterally and 
whole thickness grafts from the tibia werem | 
to bridge it, one posteriorly and the other 1 
ally after the exuberant bone was chiselled ff. 
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A B 
A, Non-union of infected fracture of tibia. Sinus recently healed. B and C, 
Bony union after insertion of heavy splint graft to side of tibia opposite point of 
infection. D, Further consolidation 5 months after C. 


lig. 5. 


The intermediary callus was not disturbed 
and the grafts were held in place by the su- 
tured soft parts. A body and leg cast was 
worn for 2 months during which time bony 
union between grafts and fragment ends was 
established. This was followed by rapid 
ossification of the intermediary callus. The 
patient was walking on the limb without 
assistance at the end of 4 months. 

In some cases of non-union of infected frac- 
tures, the infection persists along only one 
side of the bone. A whole thickness splint 
graft may be inserted along the opposite side 
soon after the infection has healed, thereby 
saving much time, since any other type of 
operation would necessitate entrance of the 
recently infected field and could not be done 
safely until several months later. 

Figure 5 illustrates the case of a male, aged 
23 years, who had an infected ununited frac- 
ture of the tibia which resulted in sequestra- 
tion of a portion of the anterior cortex of the 
lower fragment. This was removed at the 
end of 7 months. Three weeks later the an- 
terior sinus leading to the seat of fracture 
had healed. Through a posteromesial in- 
cision, a heavy whole thickness bone graft 
was then applied along the posterior side of 
the tibia with its periosteal side outward. A 
cast was applied for 234 months at the end of 
which time there was bony union between 
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the graft and the fragments and the inter- 
mediary callus of the fracture was ossified. 
Walking was then resumed and further solidi- 
fication of the fracture followed. 

Figure 6 illustrates the case of a male, aged 
28 years, who had an ununited infected frac- 
ture of the tibia of 5'2 months’ duration with 
sequestration of 1 centimeter of the upper 
fragment leaving a defect in the bone after 
sequestrectomy 10 days before, A. A sinus 
led to the posterolateral part of the defect. 
At operation the fracture line was exposed 
through a short transverse incision, and the 
end of each fragment freshened without 
separating soft parts from its sides. The 
fibula was then refractured and the ends of 
the tibia were jammed together, the fibular 
fragments overriding. A cast was applied and 
the wound in the soft parts healed promptly. 
The fibula united, but the tibia still showed an 
incompletely ossified callus at the end of 5 
months. A whole thickness bone graft was 
then inserted opposite the old field of infec- 
tion. The wound healed without infection and 
there was prompt bony union of the graft 
with fragments and of the fragments with 
each other so that after 2 months the patient 
was able to walk on the limb. 

There is a further group of ununited frac- 
tures either congenital or acquired occurring 
in children, the most important being con- 
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Fig. 6. A, Defect in tibia 10 days after removal of se- 
questra in infected compound fracture of 5! months’ 
duration. B, Non-union of tibia 2'4 months after jamming 
ends together following refracturing of fibula. C, Two and 
one-half months later tibia still ununited. A heavy splint 
graft was introduced. This figure shows union 2 months 
later. 


genital pseudarthrosis of the tibia in. which 
there is likely to be failure of bony union after 
repair by use of the ordinary methods as 
shown by the report of Henderson (4). In 
such cases the application of two or more addi- 
tional encircling whole thickness splint grafts 
may lead to bony union which remains 
permanent. 

A girl, aged 8 years, had had four previous 
operations for congenital pseudarthrosis of 
the lower third of the left tibia without suc- 
cess. The fragments were freed, aligned, and 
fixed by a broad graft from the other tibia 
applied laterally and anchored by encircling 
kangaroo tendon ligatures. Figure 7 shows 
the bony union between fragment ends and 
the transplant when the cast was removed at 
the end of 4 months. There was no ossifica- 
tion of the intermediary callus. At the end of 
13 months of cast treatment, the inter- 
mediary callus was still ununited although the 
transplant had undergone some hypertrophy. 
Walking at that time resulted in fracture 
of the transplant. Two broad, whole thick- 
ness grafts 3 inches long were then cut 
from the regenerated right tibia and laid 
along the anteromesial and posteromesial 
sides of the fragments without interference 
with the intermediary callus. They fused 
with the fragments and the intermediary 


SURGERY, GYNECOLOGY 





AND OBSTETRICS 





A B 


lig. 7. A, Congenital pseudarthrosis of tibia. Shows 
union between graft and fragments 4 months after opera 
tion. B, Shows intermediary callus unossified 13 months 
after operation. Graft fractured at seat of old fracture line. 
C, Bony union 8 months after application of two whole 
thickness splint grafts, mesially. D, Shows result 314 
years after last operation. 


D 


callus ossified as shown in Figure 7C. The pa- 
tient walked on the limb after that and Figure 
7D shows the appearance of the bones 3 years 
and 2 months after the last operation. 

As to the results with the use of the splint 
graft in non-union without fixation to thi 
fragment, the osteoperiosteal graft has bee! 
used alone in 13 cases and the whole thicknes 
graft in 11 cases. Bony union has been s« 
cured in every instance. If the cases were t 
be done over the whole thickness splint gra! 
would be used in some of those treated wit 
the osteoperiosteal graft because of its sin 
plicity and of the greater rapidity with whic 
bony union follows. 


SUMMARY 

Ununited fractures in which there is litt 
or no displacement or angulation of fragmen 
may be treated satisfactorily by the sim) 
application of whole thickness splint grafts 
in some cases of osteoperiosteal grafts to t 
fragment surfaces bridging the fracture |) ¢ 
and held in place by the sutured soft pa: 
Intramedullary grafts are unsuited for cas 
of non-union but the Hoglund sliding gr. 't 
may be used in fresh fractures and in delay 
union where marked displacement of fr. 2 
ments is the indication for operation. .\ 
broad inlay graft which is turned on edge « 1d 


4 
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made to fill both medullary cavity and slot cut 
in cortex affords a suitable method of treat- 
ment of some cases of non-union of large 
bones. 
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OF CEREBRAL TUMORS 


TECHNICAL CONSIDERATIONS ! 


Dr. THIERRY DE MARTEL, Parts, France 


N this article, which is a résumé of my 

report to the Congres International de 

Neurologie, it is my purpose to show how, 
in my own practice, improvement in tech- 
nique has brought about better results in 
intracranial surgery. I will also describe the 
mechanical equipment we have adopted and 
the special methods we employ in operating 
upon and removing tumors of the brain. 

POSITION OF PATIENT AND THE ANESTHETIC 

First of all, in what position should the 
patient be placed for operation on a cerebral 
tumor, and what anesthetic should be used? 
These two questions are of importance. 

Since 1913 I have endeavored to demon- 
strate that the sitting position when local 
anesthesia is used is a great advance in neuro- 
logical surgery. At the present time some 
surgeons have come to share this opinion, 
while others insist that there is nothing new 
in this procedure. 

On many occasions, neurologic surgeons 
have, of course, attempted to operate or have 
operated with the patient in an upright posi- 
tion. They have also used local anesthesia in 
operations upon tumors of the brain. How- 
ever, I believe that I am the only one so far 
who has insisted upon the routine use of local 
anesthesia with the patient in the sitting 
position during operations on brain tumors. 
At least I have been unable to find reports 
that any one else has fully acknowledged the 
value of this technique and has adopted it 


as a routine method. In certain excellent 
books of more recent date, the method scarcely 
receives mention. 

In the commendable work of Olivecrona 
which deals entirely with surgery of brain 
tumors, the author contents himself with say- 
ing that the sitting position of the patient 
diminishes hemorrhage, but that the method 
should not be adopted routinely because the 
operative field is more accessible to the sur- 
geon if the patient is lying on the operating 
table. 

At the Society of Surgery of Berlin, Feb- 
ruary 13, 1912, Bier declared that local aniws- 
thesia could be used in operations on the brain 
but he did not mention in what position the 
patient should be placed. At the same con 
ference, Haertel stated that he employed local 
anwsthesia in surgery of the gasserian gan- 
glion. Borchardt likewise recommended local 
anwsthesia for cranial operations. 

The same year, at the German Congress of 
Surgery, Kuettner enumerated the advan- 
tages of local anesthesia. He plainly stated 
that with this anesthesia one could always 
operate with the patient in the sitting posi- 
tion and that the sitting position presented 
two great advantages, namely that respiration 
was made easier and that haemorrhage was 
diminished. Eiselberg and Ranze, in their 
voluminous treatise bearing on 100 Cases, 
stated that in their practice inhalation 
anesthesia was preceded by the injection of 
one-half per cent novocain solution. This pro- 
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Fig. 1. The patient isin position fora hemi-craniectomy. 
The surgeon can operate as easily on the front of the head 
as on the occipital region. 


cedure permitted them to give less anesthetic 
and also tended to diminish the amount of 
hemorrhage. They placed the patient in a 
semi-sitting position, and an assistant held 
the patient’s head. 

Krause chose the sitting position with the 
patient’s thorax and shoulders raised to an 
angle of 45 degrees only for operations on the 
posterior cranial fossa. 

With these few exceptions there seems to be 
no other mention of the sitting position in the 
literature. In England and in Belgium, and 
likewise in Switzerland where I spent much 
time before the war, I saw no neurologic sur- 
geon use local anesthesia and operate with 
the patient in the sitting position. No men- 
tion was even made of this technique. 

In the United States, whose medical litera- 
ture I knew thoroughly before the war and 
since have followed closely, I have never seen 
it advised that in intracranial surgery local 
anesthesia be routinely associated with the 
sitting position. As a matter of fact, however, 
I have seen a few surgeons, particularly 
Frazier, who place their patients in the sitting 
position for operation on the gasserian gan- 
glion. Occasionally they elevate the head of 
the patient for other cerebral operations, but 
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they use general anesthesia. The great brain 
surgeon, Cushing, who has an immense prac- 
tice and is thoroughly acquainted with all the 
details of brain surgery, employed neither 
local anesthesia nor the upright position in 
his operations. Even up to the time of the war, 
he combatted the idea of local anesthesia 
although he recognized the fact that I was in 
favor of it. He partly accepted my viewpoint 
and began using local anasthesia during the 
war, however. Now he uses it extensively and 
does many operations by this method, al- 
though he always places the patient in the 
horizontal position. 

Adson, whom I have seen operate and who 
also has visited my clinic in Paris, has written 
me that he has been immensely interested in 
the method which he saw me use, and that he 
proposed to employ it himself. Eagleton too 
was favorably impressed with this technique. 

This year I saw my friends Stookey, Els 
berg, and Taylor operate upon the gasserian 
ganglion with their patients in a sitting posi 
tion, but in operations on the brain, th 
patients were placed in the horizontal posi 
tion. This fact would seem to indicate that 
it was not for the patient’s welfare but simply) 
for the convenience of the operator, so tha‘ 
better exposure of the operative field could b: 
obtained, that the patient was kept in th 
upright position for gasserian ganglion oper: 
tions. 

If I insist so much on this point, it is b: 
cause I am extremely desirous of knowin: 
whether or not the method, which I have 
adopted, should be employed routinely or 
should be abandoned. At the present time t! 
majority of neurologic surgeons do not belie 
in the wisdom of the procedure and only a fi 
of the younger surgeons have adopted it. 

In 1907, when I did my first cerebel ir 
operation, I had no personal view on | ie 
question. I simply used the position wh h 
Cushing had endorsed for 10 years, that s, 
the ventral decubitus position, the head « id 
the shoulders reposing on special supports : id 
the patient under general ether anesthesi: | 
had some special supports made which I ued 
for operations on the cervical cord, with _ he 
patient in the same prone position. TT! «se 
supports were described in an article in ‘he 
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Fig. 2. The black tracing indicates the limits of the flap 
in a cerebral exploration. 


Revue de Chirurgie. For all other cerebral or 
spinal cord operations, patients were placed 
on an ordinary table, in a dorsal decubitus 
position, with the head more or less elevated. 
Soon, however, I learned that the horizontal 
position for operations on the brain was not 
the best, and that the prevention of hamor- 
rhage, the principal obstacle, was a problem 
of great importance in neurologic surgery. 
The provocation of hemorrhage should be 
reduced to a minimum. This is far more im- 
portant than to look for measures to control 
hemorrhage after it has occurred. It is of the 
utmost importance to diminish venous hemor- 
rhage, which is treacherous and difficult to 
control. The position of the lowered head 
greatly favors the refilling of the cephalic veins 
which have no valves. Respiration is ren- 
dered difficult when the patient is lying down 
and when a general anesthetia is used, for 
general anesthesia always causes more or less 
asphyxia, thus favoring venous hemorrhage, 
since one of the results of asphyxiation is the 
embarrassment of the return circulation. 
Irom these simple observations, the conclu- 
sions follow that the head of’ the patient 
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Fig. 3. The patient prepared and in position for a cere 
bellar trepanation. 


should be placed high. In cranial operations 
the sitting position, which favors easy respira- 
tion and is the position all patients assume 
instinctively when respiration is labored, is 
best suited to the needs of both the patient 
and the surgeon. It is also evident that an 
anesthesia tending to cause asphyxiation 
should not be used. Before going further, I 
should like to call your attention to the fact 
that there is a great difference between the 
sitting position and the lateral decubitus posi- 
tion when a table is tilted at 35 degrees as 
proposed by some authors, especially Frazier. 

In order to solve the problem of anzsthe- 
sia, I have tried various procedures, among 
which are the use of general anesthesia with 
the Roth-Draeger apparatus (oxygen and 
chloroform). The anesthetic, which consists 
of a mixture of nitrous oxide and oxygen under 
pressure, according to the method of Paul 
Bert, has given excellent results, but in actual 
practice the technique of its use became very 








lig. 4. Back view of a cerebellar flap. 


difficult. I also tried administering anzs- 
thetics by methods other than through the re- 
spiratory passages, such as the intravenous 
injection of etherized salt solution and the in- 
stillation of ether into the rectum. These last 
methods gave some very good results, but 
they had their disadvantages. Although intra- 
rectal ether instillation gave some good re- 
sults, it frequently threw the patient into a 
state of agitation which proved very annoying. 

It was then that I tried local anesthesia. 
De Quervain had previously informed me that 
he had done trephine operations under local 
anesthesia for cranial traumatisms. I have 
always hesitated to undertake prolonged cere- 
bral operations for tumors with local anzsthe- 
sia, but after once trying it, I was astonished 
at the perfect results obtained. 

Since 1913, this method which I call my own 
(that is the routine employment of local anes- 
thesia with the patient in the sitting position) 
has not been altered. The only reason I have 
for calling it my method is that no other sur- 
geon has insisted on the routine use in cranial 
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Fig. 5. The way in which the patient should be plac 
for an operation on the dome of the skull. At any momer 
of the operation, the position of the patient’s head can | 
changed. 


operations of local anesthesia with the patie 
in the sitting position. Many French su 
geons, as well as surgeons of other countrie 
have visited my clinic and have witness: 
brain operations by this method. Some wh» 
formerly criticized it now employ the tec 
nique themselves. For instance, Profess 
Leriche used this technique, and Dr. Jaureg 
student of Professor Chutro of Buenos Air: 
and Dr. Christophe have had built spec || 
chairs on which the patient is kept comfo 
ably in position during operation. The ch r 
of Dr. Jauregui in particular is ingenious. 
For a number of years, I placed the pati: it 
astride a chair with the head reposing on | \¢ 
crossed arms leaning on the end of a ta’ 
This position was perfect and entirely natu ‘1. 
The patient was comfortable and no « 1- 
straint was necessary. However, its regi ar 
use was not always possible because si ne 
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patients were nervous, agitated, or spastic, 
and in such cases one was obliged to use gen- 
eral anesthesia and at times moderate con- 
straint but we attempted to keep the patient 
comfortable. For 8 years, from 1916 to 1924, 
I used a very simple chair which has given me 
great satisfaction. The only inconvenient 
feature was that the change to the horizontal 
position in case of syncope was too slow. 
Since that time, I have had constructed with 
the aid of Guyot and his excellent collabora- 
tors, MM. Schosseler and Julien Bouvier, a 
chair which I am still endeavoring to perfect. 
This chair is represented in its present state of 
evolution in the accompanying illustrations. 
On the day preceding operation, the patient is 
made familiar with the proper position in the 
chair, so as to avoid wasting valuable time at 
the moment of the operation. 

For all operations on the cranium, except 
occipital trepanations, the patient is seated 
with his back against the back of the chair, 
and his trunk held by two padded supports 
which uphold the trunk from the axille, the 
supports being so arranged that they do not 
cause too great pressure. These crutches can 
be adjusted to each patient. The head is main- 
tained in the best possible position by three 
metallic hands covered with rubber which sup- 
port the cranium from convenient points. The 
mask, which covers the nose and mouth, also 
aids in holding the head by supporting it from 
the facial prominences. Once these four parts, 
the three hands and the mask, are fixed in good 
position, with only light pressure exerted on 
the points to which they are applied, it is im- 
possible for the patient to move his head, as 
can readily be seen. The patient once placed 
in position is always tilted slightly backward; 
thus the weight of the body falls on the back. 

In operations on the occipital region, the 
patient reposes on the mask which is applied 
to the facial prominences and the chair is 
tilted forward. The sliding of the patient is 
prevented by placing a troussequin between 
the thighs which is applied against the sym- 
physis pubis. This support is movable back- 
ward and forward. For operations on the 
spinal cord, the patient is placed in a position 
analogous if not identical to that for occipital 
operations. The back of the chair is raised or 





lowered easily by means of a simple apparatus 

and, in a few seconds, the patient can be put in 

a horizontal position. The head can be lowered 

even below the level of the feet, a position 

often rendered necessary by either sudden or 
progressive fall of blood pressure, which is 
constantly recorded during the operation. 
The use of this chair renders surgery of 
brain tumors infinitely easier. The operator 
works on the head which is immobile and is 
fixed as securely as a piece of wood on a car- 
penter’s table. The patient makes no effort 
to hold himself and often goes to sleep during 
the operation. Throughout the operation, the 
surgeon may converse with his patient and 
this is a valuable means of control, for if the 
patient is gradually losing consciousness, the 
surgeon notes the fact as the patient’s respon- 
ses are made with difficulty. In such instances, 
it is necessary to postpone the completion of 
the operation, especially if the blood pressure 
falls at the same time. Usually, however, if 
the patient’s head is lowered to the level of 
the feet, he immediately awakens. Gen- 
erally in cranial operations when a patient 
seated and under local anesthesia, passes from 
a wakened to a sleeping state, it is a grave 
complication. The risk is greater, however, if 
the same patient is in the horizontal position 
and under general anesthesia. Then he is 
seen to pass from a sleeping state into death. 
Since the foregoing deals only with tech- 
nical problems, it may not be very interesting 
to most of you. However, I believe the tech- 
nique we have developed is valuable. In my 
clinic it is mostly to it that I owe the reduction 
in mortality in ablation of cerebral tumors. 

From 60 per cent, 15 years ago, the mortality 

fell to 50 per cent,‘and then to 20 per cent 

which, according to statistics, is the present 
death rate. 
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FUNDAMENTAL PRINCIPLES 


IN THE TREATMENT OF 


ACUTE 


EMPYEMA' 


AMBROSE L. 


LOCKWOOD, M.D., C.M., F.A.C.S., Toronto, CANADA 


Section of Surgery, Lockwood Clinic 


INCE the earliest times few diseases 
have been more perplexing to the pro- 
fession generally, with regard to treat- 

ment, than empyema. Even in this advanced 
era of medical and surgical development that 
there is not sufficient agreement on this point, 
is evident from the diversity of methods ad- 
vocated, the constant occurrence of chronic 
empyema, and the extreme range of mortality 
incidental to treatment by various procedures. 


SERIOUSNESS OF THE DISEASE 


In spite of the recent advances in methods 
of treatment employed in empyema, it would 
be unfortunate if we forgot, or failed to im- 
press on the younger generation, the great 
dread with which the development of an acute 
empyema was observed prior to the war. It 
is well for us to remember the alarming febrile 
reaction, the grave consultations as to the 
proper time for operative intervention and the 
risk, the high mortality rate, the large per- 
centage of chronic empyemata, the long 
drawn-out convalescence, the distressing se- 
quel and the repeated operations necessary 
for the final obliteration or closure of the 
cavity in the chronic stage of the disease. 


TREATMENT BEFORE AND SINCE THE WAR 


Before the Great War it was believed that 
if thorough drainage was secured little else 
was required to effect a cure in empyema. 
That such treatment was not always sufficient 
was borne out by the numbers of emaciated, 
anemic, deformed, and mutilated patients 
suffering from chronic empyema, who were 
constantly to be found in all our large hos- 
pital clinics. The high mortality (50 per cent 
to 70 per cent in children, and 20 per cent to 
30 per cent in adults) impressed us deeply with 
the gravity of the disease and the inadequacy 
of the treatment employed. Fortunately, 
streptococcal empyema was rare. As a result 
of the extraordinary development of thoracic 
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surgery during the war, the study of empyema 
following traumatic lesions of chest (gunshot 
and bayonet wounds and stove-in chests) 
and later experience in the large numbers of 
empyema cases during the epidemic of in- 
fluenza, measures were established that re 
duced the mortality, which in the early stages 
of the epidemic was as high as 50 per cent and 
70 per cent in certain areas, to almost nil in 
the uncomplicated acute case. The incidence 
of chronic empyema was also greatly reduced 
Mutilating operations, such as the Sched: 
and Estlander, became rarely necessary an‘ 
re-expansion and complete function of th 
collapsed lung was obtained in the great ma 
jority of patients. 


DANGER OF EMERGENCY OPERATIONS 


The medical profession should realize that 
emergency operations on patients who ar 
dangerously ill during the acute stage of the 
disease are no longer justifiable. Unless the 
pressure of the fluid is so great that respirator 
and cardiac functions are embarrassed or cir 
culation is impeded, early removal of the 
fluid is not necessary. Instead of saving lil. 
it contributes to a fatal result in most i) 
stances. 

If the fluid pressure must be hurriedly r 
duced, aspiration only should be employe 
It should be constantly borne in mind that 
the fluid is first a protective mechanism 1» 
splint the lung and stabilize the mediastinum 
and that death in the acute stage of the «) 
ease is not due to absorption of the fluid its: 
but to disease of underlying lung tissue, !0 
involvement of other serous cavities, to }) 
«mia, or to too early interference with 
fluid, followed by collapse of the remaining 
air-bearing portion of lung tissue resulting in 
insufficient oxygenation and death. In such 
treatment, death is not due to the disease /’r 
se, but to untimely and ill-considered inter- 
ference by the medical or surgical attendant. 
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Fig. 1. Types of cavities. 


IMPORTANCE OF EARLY DIAGNOSIS AND 
TREATMENT 

The importance of recognizing the condi- 
tion without undue delay and of immediately 
calling in the surgical consultant cannot be 
overemphasized. Delay in diagnosis and treat- 
ment of the disease increases the risk of dan- 
gerous complications, tends to produce chron- 
icity, and adds greatly to the mortality rate. 
It is a regrettable fact that in approximately 
50 per cent of all cases the disease is not recog- 
nized early enough or that proper treatment 
is at least delayed. 

Stereoscopic roentgenograms of the chest 
anteroposteriorly and obliquely should be 
taken early and a careful fluoroscopic exam- 
ination made to determine the relative posi- 
tion and size of the collection. 

This is important in deciding the proper 
site for drainage. The ease of approaching 
and securing adequate evacuation of the col- 
lection varies with the location of it. We must 
have a clear cut working classification of the 
various types of empyema, whether apical, 
subscapular, lateral and peripheral, or central, 
diaphragmatic, mediastinal, guttural, intra- 
lobar, etc. (Figs. 1, 2, and 3). 


DANGER OF EARLY ASPIRATION 


Diagnostic aspiration should not be resorted 
to unless it is not easily possible to obtain 
roentgenograms and then only if a definite 
area of dulness exists. 

Apart from the straw-colored fluid found in 
tuberculous pleurisy, if the fluid in the syringe 
is merely flocculent and flows freely, we have 
aspirated too early, and no more than a few 
cubic centimeters of fluid should be withdrawn 
at that time, except for the purpose of re- 
lieving dyspnoea. It is astounding and in- 





LOCKWOOD: THE TREATMENT 









OF ACUTE EMPYEMA 


Massive 





Fig. 2. Types of cavities. 


explicable how rapidly fluid can accumulate 
in the pleural cavity, and equally so, how 
rapidly absorption of even fairly thick fluid 
may occur within the thorax. The phenomenon 
of secretion and absorption varies with each 
case and no one can foretell the course it will 
take. Being guided by the elevation of tem- 
perature, pulse, and respiratory rate, the de- 
gree of dyspnoea, the displacement of the 
heart, and the general constitutional resist- 
ance of the patient to the toxemia, the sur- 
geon should delay removing the fluid even by 
aspiration until the empyema is well walled 
off, and the lung about it firmly adherent to 
the chest wall, so that if air does enter the 
cavity, or the walls of the cavity collapse as 
the fluid is withdrawn, the adherent parietal 
and visceral pleurz do not separate and what 
may have been a small self-limiting pocket of 
pus that might have continued to wall off and 
absorb or perhaps rupture into a bronchus and 
be spat up, becomes transformed into a gen- 
eral empyema, occupying a large cavity in 
the thorax with its attending added area for 
absorption, increased problems of obliteration, 





Fig. 3. Guttural type. 








388 SURGERY, GYNECOLOGY AND OBSTETRICS 


and all the dreadful sequel that so commonly 
ensue. 


GENERAL CARE OF THE PATIENT 


It is obviously difficult to lay down hard 
and fast rules for treatment in so variable a 
type of disease as acute empyema. From the 
onset of the disease every effort should be 
made to maintain the general resistance of the 
patient. Forced fluids and foods of high 
caloric value should be given. Every effort 
should be made to offset acidosis, by the use 
of alkalies and sugar in some form, either 
glucose or barley sugar. Stimulating drugs 
and antipyretics are of doubtful value. Digi- 
talis in some form possibly may be useful. 
Sedatives in the form of codein and heroin 
should be freely used, especially if a distress- 
ing cough with intrapleural pain renders it 
difficult for the patient to rest. Scarlet fever 
antitoxin may be of great value in fulminating 
acute streptococcal infections. The patient 
should be encouraged to lie on the affected 
side. This helps to splint the chest wall and 
limit the accumulation. Unnecessary turning 
and moving of the patient to arrange the bed- 
ding, rub the back, and permit of frequent 
examinations should be avoided. As far as 
possible, the patient should be nursed in the 
open air. Early and frequent consultations 
with the internist, surgeon, radiologist, and 
bacteriologist, all tend to correct appreciation 
of the condition of the patient and the best 
time for interfering with the collection. The 
apt surgical dictum, Ubi pus, evacua, does not 
apply to all stages of acute empyema. 


COMPARISON OF PNEUMOCOCCAL AND 
STREPTOCOCCAL INFECTIONS 

The treatment necessarily varies with the 
type of the disease. Streptococcal broncho- 
pneumonia extends over weeks. The effusion 
occurs early during the height of the pul- 
monary consolidation when the patient is 
most seriously ill. The acute stage of pneumo- 
coccal infection, on the other hand, is limited 
to a period of days and terminates by crisis, 
a few days after which drainage may be safely 
undertaken. Pneumococcal effusions in addi- 
tion are usually encapsulated and of a rela- 
tively small amount as compared with strep- 


tococcal collections. There is not the same risk 
of draining a pneumococcal collection too early 
because at least 85 per cent of cases do not 
develop sufficient fluid to be diagnosed until 
after the crisis. If the crisis has not occurred, 
however, or a febrile toxic state persists, re- 
peated aspirations only should be employed. 
After preliminary aspirations, drainage is safe. 


RELIEF OF DYSPNG@A IN ACUTE STREPTOCOCCAL 
INFECTIONS 


On the other hand, patients acutely ill with 
streptococcal infection may develop so much 
fluid as early as the fourth to the seventh day, 
that dyspnoea becomes intense and repeated 
aspirations every 4 to 5 hours may be required 
for relief. If carefully done, however, the 
underlying lung is not endangered. In such 
cases the temperature usually falls, dyspnoea 
and cyanosis are relieved, the pulse improves, 
and the patient takes nourishment better. 
Most of these cases require drainage later, 
but the risk of the operation is greatly re- 
duced. In a small percentage of patients with 
streptococcal infection early in the disease, 
aspirations do not give sufficient relief from 
the dyspnoea and it is necessary to insert a 
tube by the trocar and cannula method, in 
spite of the risk of doing it so early. This is 
done with the patient in bed, without being 
moved at all. 

The temperature peak curve and the hig! 
mortality curve correspond about the seventh 
day in the acute streptococcal type. The mor 
tality curve falls as operation is delayed from 
the second to the third week. 


DANGERS OF ASPIRATION 


Aspiration, usually looked on as a simple 
procedure, presents certain dangers thi! 
should be borne in mind. 

1. Pleural reflec. A sudden death from 
aspiration is most distressing to the relatives 
and extremely embarrassing to the surgeon. 
It is not a rare phenomenon, cannot be fore- 
seen, and bears no relation to the gravity of 
the disease. 

2. Puncture of a blood vessel or of the Jung 
may produce alarming symptoms. 

3. Infections along the path of the neville 
as previously pointed out may infect an 











adjacent cavity, the lung, or the chest wall, 
and greatly complicate the disease. 

As a rule the pus in a pneumococcal em- 
pyema is already frankly purulent on the 
first aspiration. On the other hand, early as- 
pirations in the streptococcal variety reveal 
flocculent serous fluid that later becomes pu- 
rulent, and, generally speaking, in this type 
of infection drainage should be delayed until 
the fluid is purulent. 


AVOID EARLY DRAINAGE 


In spite of the danger and nuisance of carry- 
ing out repeated aspirations, it is safer to err 
on the side of prolonging the aspiration rather 
than to establish drainage too early by any 
method. The main reasons for avoiding early 
drainage are: 

1. The febrile state is at its maximum. 

2. A great portion of the lung is consoli- 
dated by the infection and collapsed by the 
pressure of the fluid. 

3. Adhesions are rarely sufficiently dense 
to prevent collapse of the lung. 

4. The patients are bad operative risks 
with greatly reduced vital capacity of the 
lung, and dyspnoea and cyanosis due to inter- 
stitial parenchymatous lung involvement. 

5. Patients are frequently in delirium, do 
not take nourishment well, and may not co- 
operate in any way. 


OPERATION RARELY INDICATED IN EARLY 
STAGES 


In treating streptococcal empyema, it 
should be kept in mind that the patient’s con- 
dition in the early stage of the disease is, as a 
rule, not due to the fluid per se, but to disease 
of the underlying lung tissue and frequently 
the other lung as well, and to serious com- 
plications such as pericarditis, peritonitis, etc., 
fulminating types in which removal of the 
fluid will accomplish nothing and may do 
harm. Unless the patient is suffering from 
intense dyspnoea that can be relieved by aspi- 
ration, operation is of little benefit. Operation 
ls rarely indicated in an acutely ill patient. 


ROUTINE PROCEDURE 


The routine procedure which we have em- 
ployed for the past fourteen years is as follows, 
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the operator being guided by the patient’s 
condition. 

1. Periodic aspirations in the early stage. 
Periodic aspirations are employed in the early 
stage of the disease. A fine needle is used at 
first and a larger one employed as the fluid 
becomes more purulent. If the collection be- 
comes so dense that it does not readily flow 
through the needle, air replacement is em- 
ployed to hasten the flow. The aspirations are 
repeated as required. In the early stages of 
the disease, if the patient is dyspnocic and the 
fluid reaccumulates rapidly, aspiration is prac- 
ticed every 5 hours, otherwise twice a day, 
once a day, or once every 2 days, as required. 
The pneumococcal empyema rarely requires 
aspiration more often than once every second 
day, whereas the streptococcal empyema may 
require it frequently. When aspirations are 
performed, just before the needle is withdrawn 
a little alcohol or 1 per cent mercurochrome 
220 soluble, is introduced into the needle with 
a syringe, and the needle is slowly withdrawn 
so that the antiseptic escapes into the tract 
and prevents infection, which should always 
be avoided and is troublesome, particularly if 
operative intervention through the same site 
is necessary later. 

Great credit is due to the American Em- 
pyema Commission for urging the use of pre- 
liminary aspiration, and for stopping early 
operative surgical intervention which, con- 
trary to the protests of a few, was unfortu- 
nately so widely practiced in the years 1917 
and 1918. 

2. Closed drainage—Carrel-Dakin treatment. 
When the patient is no longer improving or is 
not holding his own with aspirations, closed 
drainage is established by the trocar and 
cannula method. The patient is inclined on 
the good side over a pillow in bed. After in- 
jecting a little local anesthesia subcutaneously 
and as deep as the pleura, a small nick is made 
through the skin and muscle with a fine scalpel 
and the trocar and cannula is plunged through 
a dependent interspace, preferably the seventh 
or eighth space in the posterior axillary line. 
Instances have been reported of puncture of 
the diaphragm adherent to the chest wall in 
establishing drainage in the lower spaces, and 
even as high as the seventh space anteriorly in 





Fig. 4. Oblique position of tube. 


the midaxillary line. This is a grave compli- 
cation, and care should be taken to avoid it. 

The arm and shoulder on the involved side 
is elevated, and the patient is made to arch 
the affected side out as much as possible, so 
as to increase the width of the intercostal 
space. The skin overlying the space is drawn 
well up and held firmly while the trocar and 
cannula is passed in an oblique upward direc- 
tion, so that when the patient is put at rest 
the tube is lying in an oblique plane pointing 
upward and the tissues tend to make a valvu- 
lar closure about it (Fig. 4). The trocar is 
passed just above the upper border of the 
lower rib, so as to avoid puncturing the inter- 
costal artery or injuring the nerve. The tube 
extends about 3 centimeters into the cavity. 
Cannulas of various sizes are at hand, and the 
largest size that can be inserted conveniently 
through the interspace is employed. A snugly 
fitting firm rubber tube is passed through the 
cannula and is hermetically sealed to the chest 
wall by strips of rubber adhesive, heated be- 
fore being applied. 

A rubber tube is preferable to a catheter 
because the inner diameter is greater. The 
tube is then joined by a glass connection to a 
tube leading to a Winchester suspended under 
the bed and half full of an antiseptic solution 
to which a deodorant has been added (Fig. 5). 
The fluid should not be allowed to escape 
through the cannula before the tube is in- 
serted and is led off to a bottle because it is 
difficult to determine the level of the fluid in 
the chest or the amount present, and air may 
accidentally be allowed to enter the cavity 
and collapse a lung that has been expanding 
following the removal of the fluid by aspi- 
ration. 

In addition, with the tube led into the fluid 
and a clamp on it, the fluid can be allowed to 
escape slowly and without the danger of pro- 
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ducing sudden syncope which is alarming if 
not fatal. 

If the fluid is so thick that it will scarcely 
run through the tube, a second small tube 
may be inserted in the highest space of the 
cavity, and the cavity then irrigated two 
hourly by day and four hourly by night 
through the upper catheter, emptying through 
the lower one. 

As soon as the patient recovers from the 
manipulation and movement necessary to in- 
sert the tube, forced blowing exercises are 
begun every hour by the use of large Wolfe 
bottles (1 to 5 gallons) and are constantly 
urged on the patient by all in attendance. 

As the tract about the tube enlarges, a 
larger tube is inserted, and if the temperature 
is still maintained and the cavity ceases to 
reduce appreciably, two or three small Carre! 
tubes carried on pliable lead are inserted 
through the opening and placed in the upper 
portion of the cavity, and routine Carrel- 
Dakin treatment is begun (Fig. 6). A sur 
gical solution of chlorinated soda (Dakin’s 
solution) is used, except when a bronchial fis 
tula is present or there is evidence of bleeding 
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Fig. 5. Armamentarium for treatment of empy¢ 
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from within the cavity. Then saline only is 
used or irrigations are stopped for a few days. 
An inverted Y tube is employed that leads to 
a container with the irrigating fluid in it, sus- 
pended above the bed and to the Winchester 
under the bed for drainage. Adult patients 
are trained to handle the clamps and irrigate 
themselves. 

If the patient is still not doing as well as is 
expected, the tract of the tube is cauterized, 
excised, and the incision is extended either 
way and the thorax widely opened in the 
interspace. The cavity is thoroughly irrigated, 
explored with a lighted retractor, adhesions 
severed, fibrinous deposit cleared out manual- 
ly, and all encysted or non-dependent cavities 
rendered dependent. If the pleura at the 
junction of the visceral and parietal reflection 
is greatly thickened, it is partially stripped so 
as to allow the lung to expand. A bronchial 
fistula, if present, is cauterized and partially 
sutured. Carrel tubes on lead carriers are 
placed about the upper walls of the cavity and 
irrigation with Dakin’s solution carried out as 
previously indicated. 


RIB RESECTION IF NECESSARY 


Should there be any difficulty in gaining 
and maintaining easy access to the cavity 
through an interspace, we do not hesitate to 
resect a rib widely, being careful to have our 
opening at the lowest portion of the cavity. 
Osteomyelitis is almost completely avoided if 
bone wax is well rubbed into the cut surfaces 
before they become contaminated. This is 
important. Occasionally, after first opening 
the chest in the interspace and finding that 
the incision is not dependently placed, it 
is necessary to insert the hand and make an 
opening in a lower space directly on the fin- 
gers pressed against the space. In such an in- 
stance, the upper incision is usually closed 
completely, the Carrel tubes brought out 
through the lower opening, and the Carrel- 
Dakin treatment carried on. 

Many ingenious methods have been de- 
vised for maintaining closed drainage, with 
suction, tidal irrigation, and what not. All 
these methods are extremely valuable and 
have served to direct greater care and atten- 
tion to the unfortunate victims of this grave 


LOCKWOOD: THE TREATMENT OF ACUTE EMPYEMA 








Fig. 6. Arrows indicate position of tubes containing lead 
wire. 


disease. Some of the devices are somewhat 
cumbersome for the ordinary general surgeon 
to set up and supervise. In the hands of their 
exponents and followers marvellous results are 
continually being reported. These men should 
be encouraged in any effort they make to re- 
duce mortality and avoid the development of 
chronic empyema. Those of us engaged in the 
practise of general surgery must, however, I 
believe plan a simple workable method such 
as I have outlined, and perfect it in so far as 
it is feasible. With such a method uncom- 
plicated acute empyema should carry prac- 
tically no mortality, and chronic empyema 
should almost disappear as a surgical entity. 


ENCAPSULATED EMPYEMA 


Encapsulated empyema and _ particularly 
intralobar empyema should be treated con- 
servatively and with the greatest of care. If 
aspiration is undertaken it should be done 
under the fluoroscope and if pus is located the 
cavity should be emptied with a syringe, irri- 
gated carefully with saline and 1 ounce of 2 
per cent formalin in glycerin may be left in. 
Many of these small encapsulated collections 
may be cleared up in this way without further 
interference. In doing an aspiration in encap- 
sulated empyema great care must be taken 
to avoid infecting the pleural cavity, with 
the subsequent development of a general 
empyema, or of puncturing the lung unneces- 
sarily, thereby carrying in infection and pos- 
sibly lighting up a lung abscess. Moreover, 
even in encapsulated empyema, trocar and 
cannula drainage may be employed and in- 
cision and drainage may be reserved for a 
last resort. 
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BILATERAL EMPYEMA 

Bilateral empyema is a serious complication 
and requires care and judgment to prevent 
death. Aspiration of the most seriously in- 
volved side should be employed first and 
aspiration of the other side should be delayed 
if possible for 2 or 3 days. Trocar and cannula 
drainage should be delayed until the pus is 
frankly purulent, and in all measures for the 
establishment of drainage of the side with the 
largest effusion should be dealt with first. 
Especial care must be taken to avoid a pneu- 
mothorax in the early stage of the disease. 
Bilateral drainage at one operation should 
never be undertaken in my opinion. Otherwise 
the routine outlined for unilateral empyema 
applies to the bilateral type. 


TREATMENT OF ACUTE EMPYEMA IN CHILDREN 


Children do not tolerate empyema nor the 
treatment of it as well as adults. The highest 
incidence of the disease is during the second 
year. It declines from the second to the eighth 
or ninth years. The highest mortality is in the 
second year, because the disease is rare in the 
first year. The treatment in general is almost 
the same in adults and children, but children 
respond even better to closed drainage than 
do adults. They do not co-operate as well as 
adults in permitting repeated aspirations or 
closed drainage. Carrel-Dakin’s treatment 
cannot be carried out so efficiently. If they 
are hospitalized, however, every effort should 
be made to deal with the condition by closed 
drainage and suction. Otherwise it is safer to 
resort to incision and drainage early after pre- 
liminary aspirations and a short period of 
closed drainage. The mortality is still high in 
children varying in reported cases from 50 per 
cent to 5 per cent. Chronic empyema in chil- 
dren, except where the disease has been over- 
looked for months or is due to tuberculosis, 
should never occur. 


ANAESTHESIA 


Local anesthesia (Menges’ solution—novo- 
cain 1 per cent; potassium .o25 per cent in 
normal saline, to which 5 to 8 drops of adre- 
nalin chloride is added to each ounce just 
before use) and a modified paravertebral 
anwsthesia, if necessary, associated with gas 


and oxygen analgesia, is employed for all 
operative measures during the acute stage of 
the disease. 
BLOOD PRESSURE 

The blood pressure is carefully checked dur- 
ing all procedures in the chest. A systolic 
pressure of go is dangerously low because, 
as Sauerbruch has pointed out, an open 
pneumothorax produces a loss of body heat 
equal to or greater than that following a 
laparotomy. Disturbances of respiration and 
circulation as well have a tendency to lower 
the blood pressure. The blood pressure inva- 
riably falls 15 to 30 points as a result of an 
open operation, and if care is not taken to 
maintain the blood pressure to at least 100 
during the operation, the patient may pass 
into a stage of shock following the subse- 
quent fall. Ephedrine should be given hypoder- 
mically. Bandaging the lower extremities, 
intravenous saline or glucose, and blood trans- 
fusion if necessary, should be employed. The 
thorax should be opened in an operating room 
in which the temperature is maintained at 
approximately 80 degrees. 


CARE OF THE PATIENT ON THE OPERATING 
TABLE 


If the patient is particularly dyspneeic hi 
should be placed on the operating table in the 
position in which he can breathe most com 
fortably, and should be maintained in that 
position during the operation, particularly i! 
a gas-oxygen analgesia is associated with the 
local anesthesia. During the course of the 
operation the patient should not be rolle: 
about from side to side in an endeavor to 
drain or irrigate the cavity. Such movements 
have a tendency to lower the blood pressure. 
It is equally important that the patient on 
being returned to bed, should be put in the 
most comfortable position to permit of free 
breathing. 


TREATMENT SHOULD BE CONSERVATIVE 


Conservative and palliative measures shou|( 
be adopted in the treatment of acute empyema. 
Treatment should be planned to avoid pncu- 
mothorax in the acute stage of the discase 
with underlying lung involvement; the gencral 
nutrition should be maintained in so far as is 
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possible; the fluid should be withdrawn at 
the opportune moment, and early sterilization 
and obliteration of the cavity should be the 
aim. In patients with large cavities there is a 
diminution in the air-bearing capacity of the 
lungs, and every effort should be made to 
re-expand the collapsed lung without undue 
delay with a view to restoring the normal 
vital capacity. 

When operation is considered necessary it 
should be sufficiently radical to allow free ex- 
ploration of the cavity so that retained pock- 
ets may not be missed and a mediastinal or 
intralobar collection overlooked. In a fair 
percentage of patients with a pneumococcal 
collection we have been able to close the in- 
cision at once after thoroughly clearing out 
the cavity and by aspirating the cavity at 
the end of 18 hours, 36 hours, and 60 hours, 
have had the lung in complete expansion by 
the fifth or sixth day. This should not be con- 
sidered with streptococcal empyema. Re- 
peated short operations within the safe limits 
of the patient’s resistance reflect the sound 
judgment of the surgeon. 

A combination of aspiration, closed drain- 
age, Carrel-Dakin treatment through the tube 
and later if necessary, incision plus Carrel- 
Dakin treatment has reduced our mortality 
considerably, and has practically done away 
with chronic empyema entirely. Eight to 10 
per cent have been cured by aspirations only, 
and 70 per cent have been cured by aspirations 
plus trocar and cannula drainage and Carrel- 
Dakin treatment. Approximately one in three 
or four of this latter group have required a 
minor surgical procedure to hasten closure of 
a small residual cavity or fistula that con- 
tained a few drams on measurement. Approx- 
imately 5 per cent of the acute cases have 
required an intercostal incision or rib resection 
to permit us to deal with adhesions or residual 
pockets. Forty-two days have been the aver- 
age for the complete obliteration of an acute 
empyema. Not more than 2 to 4 per cent 
have gone on to the chronic stage of the dis- 
ease. Bronchial fistula—a massive type of 
cavity lying in the vertebral gutter, an apical 
or axillary cavity—have contributed to the 
incidence of chronic empyema in our series of 
cases. ; 
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Our mortality has averaged 12 per cent in 
the acute stage of the disease but this in- 
cluded a high percentage of acute empyemata 
due to streptococcal infection during the in- 
fluenza epidemic. For 8 years we have not 
had a death in uncomplicated acute empyema 
and 2 per cent only have gone on to the chronic 
stage of the disease. 

The Empyema Commission reported as 
high as 13 per cent cured by aspirations 
only. Mozingo reported 138 cases treated in 
1918 by the closed suction method with a mor- 
tality of less than 2 per cent. Heuer re- 
ported 221 patients treated by drainage and 
no special postoperative treatment with a 
mortality of 20 per cent and 50 cases treated 
by Carrel-Dakin’s method with the very low 
mortality of 4 per cent. He reported that for 
4 years he did not have a chronic empyema 
develop. Flint and Douglas reported 102 
cases treated in the Yale Clinic at New Haven 
without a case of chronic empyema ensuing. 
Graham reported 1 death in 36 children, 2.77 
per cent treated by preliminary aspiration and 
drainage later. Douglas reported 48 patients, 
mostly children treated by aspirations and 
suction drainage with only 4 deaths. Mc- 
Kenna reported 19 adult patients treated by 
aspirations and trocar and cannula drainage 
without a death. Hart reported 35 patients 
treated by his method of tidal irrigation with 
6 deaths. These 6 had “overwhelming infec- 
tions” and grave complications. The average 
time of obliteration of the cavity to 5 cubic 
centimeters was 21 days in his group. 

Surely these gratifying results justify the 
extreme care, close co-operation and attention 
that has been found necessary in the treat- 
ment of the disease in the last decade. 
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THE ETIOLOGY AND TREATMENT OF PULMONARY ABSCESS! 


GEORGE J. HEUER, M.D., F.A.C.S., Cincrynati, OnTO 


PROPOSE to confine my discussion of 

the etiology and treatment of pulmonary 

abscess to the common form of abscess in 
which surgeons of late years have been so in- 
terested and about which so much has been 
written recently. I shall not attempt to dis- 
cuss the tuberculous abscess of the lung, the 
abscesses associated with primary bronchiec- 
tasis, and the rarer forms of abscesses compli- 
cating mycotic diseases, actinomycosis, blas- 
tomycosis, and streptothricosis. 


ETIOLOGY 


1. The varying clinical and pzthological 
manifestations of pulmonary abscess. One of 
the sources of confusion in a clear understand- 
ing of the etiology of abscess has been the 
proper interpretation of the various lesions 
which occur. In any large individual or col- 
lected series of cases of pulmonary abscess, 
abscesses of various sorts are observed. Clini- 
cally one sees abscesses the symptoms of 
which are sudden, severe, and fulminating; 
others in which they are insidious and com- 
paratively mild. Physical signs may indicate 
a spreading or a local lesion. Clinically in 
some (the majority) the sputum is foul and 
brownish or greenish in color; in others it is 
without odor and mucopurulent in character. 
Culturally and by smears all recent studies 
have shown that the sputum in 70 per cent or 
75 per cent of the cases contains predomi- 
nantly the anaerobic organisms common to the 
mouth; in others, various pyogenic organisms. 
At operation and at necropsy the lesion may 
be a localized area of suppuration without 
odor and with or without a limiting fibrous 
wall depending upon its age; or a localized 
malodorous area of destruction with liquefac- 
tion, the tissue surrounding which is ragged, 
brownish or greenish and suggests gangrene; 
or a spreading area of gangrenous destruction 
with early and frequent extension to the 
pleura with the development of empyema. In 
the first pathological type Kline and Berger 
find in sections stained for organisms that 
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clusters of staphylococci in the finer bronchial 
ramifications and alveoli constitute the pre- 
dominant organisms; in the 2 last types they 
and Lambert and Weeks find the oral spiro- 
chete to be the predominant organisms in the 
advancing zone of necrosis. In some cases 
bronchial dilatation is quite a prominent fea- 
ture of the condition as may be demonstrated 
by lipiodol injections and at necropsy; in 
others it is inconspicuous or absent. While 
clinically and pathologically pulmonary ab- 
scess may show these various manifestations, 
the predominant type is an abscess, usually 
single, which tends to limit itself from the be- 
ginning and which eventually becomes limited 
by a fibrous wall. 

Experimentally the lesions produced in 
laboratory animals (rats, guinea pigs, rabbits, 
dogs) also have varied. The pathological and 
bacteriological findings in the lesions produced 
by various workers using various methods and 
various organisms are often not accurately 
described and one is left in doubt as to the 
exact nature of the lesion. But it would ap 
pear that pneumonitis, bronchopneumonia 
abscess, gangrene, and bronchiectasis have al! 
been produced. Although it is hazardous to 
do so because of the lack of accurate data | 
should say that speaking generally of th: 
work of many investigators, the predominan! 
lesion produced by aspiratory and emboli 
methods with oral anaerobes is of the natur 
of a pulmonary gangrene; by embolic meth 
ods with pyogenic organisms is an abscess 
which is characterized by a tendency rapic|! 
to heal. Neither exactly resembles the com 
mon abscess in man. 

In view of these clinical and experiment: 
findings the questions have naturally arise 
Are the various clinical varieties of lesion se 
in the human subject distinct conditions or 
one and the same condition but modified by 
various factors? Are the various experi 
mental lesions which have been produced <is- 
tinct conditions or varying manifestations ol! 
one condition? And, are the experimental 

















lesions comparable to those seen in man? 
These questions cannot all be positively an- 
swered. Certain observers (Kline and Berger 
and others) differentiate sharply between gan- 
grene and abscess in man; others (D. T. 


Smith, 32, etc.) strongly suggest that the vari- 


ous conditions are different manifestations of 


the same disease. Evidence for this latter view 
is accumulating. Clinically, the multiplicity of 
lesions, including various forms of bronchitis, 
bronchopneumonia, abscess, gangrene and 
bronchiectasis, seen in spirochetal infections 


of the lung; the occurrence of two or more 


lesions in the same individual as abscess and 
gangrene, abscess and bronchiectasis, pneu- 
monia, and abscess, and so forth in other pul- 
monary infections; and the analogy of the 
various manifestations of the same infection 
in tissues other than the lung, all suggest the 
idea of one condition modified by various 
factors. Experimentally various lesions in- 
cluding pulmonary abscess, pulmonary gan- 
grene, and bronchiectasis have been produced 
in rabbits by one investigator using exactly 
the same method and the same organisms (D. 
T. Smith, 32). The variations in the lesions 
produced in dogs by different investigators 
using different methods and different organ- 
isms cannot yet be satisfactorily explained but 
it is possible they depend on the virulence of 
the organisms used, the method, and the ani- 
mal. Until these variations are more satis- 
factorily explained one cannot say definitely 
that the lesions are entirely comparable to 
those in man. 

The common clinical conditions centedating 
pulmonary abscess. A study of the circum- 
stances which have immediately antedated 
the development of pulmonary abscess has 
thrown much light of a clinical nature upon 
its mode of production and has stimulated im- 
portant experimental investigations bearing 
upon its etiology. These antecedent condi- 
tions are wounds of the lung; the acute respira- 
tory infections including the pneumonias; the 
aspiration of metallic and other foreign bodies; 
malignant disease of the oesophagus, bronchi, 
and lungs; certain acute surgical infections 
associated with septicemia; certain other 
acute surgical conditions as peritonitis, he- 
patic and subphrenic abscess; and, finally, 
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surgical operations. Of these, surgical opera- 
tions are at present the cause of the greatest 
number of pulmonary abscesses but it should 
be remembered that this is true not because 
the percentage incidence of abscess following 
surgical operations is greater than following 
the other conditions I have mentioned, but 
because so great a number of operations are 
performed. So nearly as I can determine from 
a review of the literature, pulmonary abscess 
following wounds of the lung, the pneumonias, 
and the aspiration of foreign bodies occur in 
about 1 per cent of the cases; a figure higher 
than that following surgical operations. Vari- 
ous surgical operations are followed by pul- 
monary abscess. These are tonsillectomy; 
other operations about the mouth as the ex- 
traction of teeth and procedures upon the 
tongue and lip; abdominal operations and, 
particularly, upper abdominal operations; 
operations presumably aseptic as those for 
hernia and goiter; and operations for septic 
conditions as mastoiditis, peritonitis, and he- 
patic and subphrenic abscess. 

The mode of entrance of the infecting organ- 
isms into the lung. From a study of these ante- 
cedent conditions, pulmonary abscess in man 
apparently may arise by the direct implanta- 
tion of infecting organisms into the lung as in 
wounds; by inhalation or aspiration as in 
pneumonia, foreign bodies and surgical opera- 
tions; by septic embolism as in surgical opera- 
tions and septicemia; and by lymphatic 
extension as in peritonitis, subphrenic and he- 
patic abscess. Clinically it would appear that 
organisms may gain entrance into the lung 
and cause abscess in these four ways; and in 
any consideration of the prevention of pul- 
monary abscess, due consideration should be 
given each of them. The chief interest in the 
matter has, however, centered about aspira- 
tion and septic embolism, and largely because 
these two modes of entrance of infecting or- 
ganisms into the lung are concerned in the 
production of postoperative pulmonary ab- 
scess. A great amount of experimental work 
has been done by Cutler and his associates, 
Holman, Allen, Hedblom (14), Van Allen, 
Crowe and Scarff, Kline and others, to deter- 
mine which mode, aspiration or septic em- 
bolism, is predominantly the usual mode of 
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entrance in man. The results of this work have 
been to align one group of investigators upon 
the side of aspiration and another upon the 
side of septic embolism. A third group strad- 
dles the question and brings evidence to prove 
that both septic embolism and aspiration play 
a part; the former by initiating the abscess, 
the latter by increasing the severity of the 
process and the tendency to chronicity. 

You must be familiar with the arguments, 
based upon both clinical and experimental 
observation of the proponents of the embolic 
and aspiration theories. They have been 
repeatedly and well presented in the com- 
munications upon the subject by Cutler, 
Schleuter, Weidlein, Holman, Fetterolf and 
Fox, Hedblom (14), Joannides, Van Allen, and 
others. An excellent résumé of the subject 
appears in a recent article by B. S. Kline. 
When one studies the clinical and experi- 
mental data thus far available in an attempt 
to discover which method, aspiration or septic 
embolism, is the important and common 
method of infection in man, he finds himself 
in difficulties. It will be impossible within the 
limits of this paper to discuss the more re- 
cently accumulated experimental data bear- 
ing upon this question. Concentrated into a 
series of statements—a dangerous procedure 
because of the probability of misinterpreta- 
tion—the matter appears at present to be as 
follows: (a) The clinical arguments cited by 
the adherents of the embolic and aspiration 
theories are often unsatisfactory. An impor- 
tant clinical argument in favor of the embolic 
theory may quite readily be interpreted in 
favor of the aspiration theory; and the reverse 
is also true. (b) Experimentally both the 
embolists and the aspirationists have pro- 
duced a pulmonary lesion by their favorite 
method. These lesions vary according to the 
method and organisms used. By the embolic 
method using aerobic pyogenic organisms, 
single or multiple abscesses are produced 
which show a tendency rapidly to heal. (Cut- 
ler and associates, Van Allen, etc.) The mul- 
tiple abscesses rather resemble the septicaemic 
abscesses in man. By the same method using 
oral anaerobes as the infecting organisms, pul- 
monary lesions are produced which consist of 
a central necrotic area containing a green 
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foul-smelling exudate and surrounded by a 
zone containing spirochete (Lambert and 
Weeks, Herrmann and Cutler); a lesion which 
Kline would probably call pulmonary gan- 
grene. By the aspiration method I know of 
no series of clean cut experiments in which 
aerobic pyogenic organisms alone, simply in- 
troduced into the bronchi have produced an 
abscess from which these organisms have been 
recovered. By the aspiration method using 
oral spirochete a series of lesions including 
pulmonary abscess, pulmonary gangrene and 
bronchiectasis has been produced in the rab- 
bit (D. T. Smith, 32). By the same method 
with the same organisms Hedblom (14) pro- 
duced in dogs a lesion, inaccurately described, 
but which suggests to me a pulmonary gan- 
grene. He found that the lesions were more 
readily produced when oral anaerobes were 
mixed in fresh dogs’ blood. Allen, Van Allen, 
and Crowe and Scarff found it very difficult to 
produce lesions resembling abscess in dogs by 
aspiration alone with oral spirochete; but 
when deliberate bronchial obstruction was 
added to aspiration, lesions were readily pro 

duced in these animals. (Allen, Crowe anc 
Scarff.) The lesion produced by Crowe ani 
Scarff is accurately described and in its de 

structiveness and its rapid spread to th 
pleura with the invariable production of em 

pyema it resembles. the pulmonary gangren: 

described by Kline and Berger in man. 

The variations in the experimental resulis 
obtained by either the aspiration or emboli: 
method and their presumed failure to explain 
the common abscess in man, led Van Allen to 
test experimentally the hypothesis that both 
methods, embolism and aspiration, play a 
part in the production of pulmonary abscess. 
According to this theory the primary event !s 
a pyogenic abscess produced by septic embo!- 
ism, the secondary event is the invasion by #s- 
piration of organisms common to the mouth. 
He first introduced septic emboli, opaque 
to the X-ray and containing pyogenic organ- 
isms, into a vein and 10 days later injecicd 
organisms from a human abscess into the bron- 
chus nearest the point of lodgement of the em- 
bolus. He readily produced abscesses in dogs 
larger than those produced by septic em)vvli 
alone and showing a greater bent to chronicity. 
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Thus, the experimental work undertaken 
largely to determine the usual mode of infec- 
tion in man has resulted up to the present 
time in the production of lesions both by 
aspiration, by embolism, and by their com- 
binations. These lesions vary and although 
not always accurately described they suggest 
bronchopneumonia, pulmonary abscess, pul- 
monary gangrene, and (in rabbits) bronchi- 
ectasis. In variability they suggest the condi- 
tions seen in man. Their relationship in the 
dog has not been demonstrated but in the 
rabbit a relationship seems possible since all 
conditions were apparently produced by the 
same organisms. Which mode of infection 
aspiration or embolism—is the usual mode in 
man has not been established by these experi- 
ments. But other observations bearing upon 
the kinds of infecting organisms found in pul- 
monary abscess and their causal relationship 
to the disease, have shed additional light upon 
the subject and of these I shall next speak. 

The kinds of infecting organisms found in 
and their causal relationship to pulmonary 
abscess. The literature on the bacterial flora 
of early pulmonary abscess in man is meager 
but all recent reports upon the bacterial flora 
of chronic non-tuberculous pulmonary sup- 
puration show the predominance of oral 
anaerobes in the sputum. Varney, in 21 cases 
of chronic, untreated pulmonary abscess 
found that the bacillus melaninogenicum, 
bacillus fusiformis, and spirochetz were the 
predominating organisms, although the strep- 
tococcus viridans was predominant in 5 cases. 
The streptococcus hemolyticus while always 
present was never in any numbers. In 6 pa- 
tients improving after treatment by operation 
the striking change in the bacterial flora as 
contrasted with the untreated cases was the 
diminution in the number or the disappear- 
ance of the bacillus melaninogenicum, bacillus 
fusiformis, spirochete, and _ streptococcus 
viridans coincident with a relative increase in 
the number of streptococcus hemolyticus. In 
over 70 per cent of cases of chronic untreated 
pulmonary abscess, therefore, oral anaerobes 
and cocci occurred together. D. T. Smith 
(33) found spirochete, fusiform bacilli and 
cocci in 82 per cent of his cases of bronchi- 
ectasis and the same organisms including 
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vibrios almost constantly in the so-called 
bronchopulmonary spirochetosis (34). Other 
careful studies have shown the frequent pres- 
ence and association of these organisms in 
chronic non-tuberculous pulmonary suppura- 
tion. The frequent presence of .these organ- 
isms suggests to some observers a direct causal 
relationship to the abscesses in which they 
are found, to others the réle of secondary in- 
vaders. Not only does the question of direct 
causal relationship arise, but the question 
whether, if they are the direct causal agent, 
any one of them or several growing in inti- 
mate symbiosis is the particular cause of 
abscess. It was stated in preceding pages that 
a number of investigators produced pul- 
monary lesions by the introduction of oral 
anaerobes into the bronchi. The infecting 
medium, however, was in many experiments 
sputum from human abscesses which con- 
tained a variety of organisms. Lambert and 
Weeks refined the experiments in that they 
used anaerobes alone as the infecting organ- 
isms. Using the embolic method so as to 
avoid contamination with other organisms 
they produced single, discrete lesions with a 
central necrotic area containing a green, foul- 
smelling exudate and surrounded by a zone 
containing spirochete. They conclude that 
the anaerobes are not simply secondary in- 
vaders but can and do of themselves give rise 
to pulmonary suppuration. D. T. Smith (35) 
refined the experiment still further by using 
pure cultures of the organisms as the infecting 
agents. He was able to isolate in pure culture 
the spirocheta macrodentium, the spirocheta 
microdentium, two types of fusiform bacillus, 
four strains of vibrios and anaerobic cocci. 
These organisms were injected into the 
bronchi of rabbits and caused a variety of 
lesions including abscess, gangrene, and bron- 
chiectasis. These experiments, to which 
should be added those of Kline, offer strong 
evidence that oral anaerobes are the cause of 
many pulmonary lesions. 

Certain other observations pertain to the 
question whether individual organisms of this 
group are specific or whether they act in sym- 
biosis in the production of abscess. Smith 
(36) was unable to produce pulmonary ab- 
scess in rabbits by the intratracheal injection 
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of pure culture of spirochetes. Scarff con- 
cludes that spirochetz are not essential to 
the production of pulmonary abscess in dogs. 
Tunnicliff was unable to produce suppuration 
with pure strains of spirochete isolated from 
a severe case of Vincent’s angina. Kline in 
transferring a mixed infection derived from 
the mouth from animal to animal (guinea 
pigs) down to the thirty-sixth passage found 
that the spirochete disappeared after the 
twelfth passage although the virulence and 
destructive nature of the infection increased. 
These observations all have to do with the 
spirochete as specific organisms. D. T. 
Smith (35) extended the observations. Using 
the groin as the site of infection and mice and 
guinea pigs as the experimental animals he 
injected separately and then in various com- 
binations pure cultures of anaerobic organ- 
isms. He found that the spirocheta micro- 
dentium, and the large and small fusiform 
bacillus, injected separately, failed to produce 
a lesion in mice or guinea pigs. The vibrio 
produced in both animals a hard, indurated 
lesion with little or no pus. The anaerobic 
hemolytic streptococcus produced a red cel- 
lulitis from which the animals died or com- 
pletely recovered. In mixtures the spiro- 
cheta microdentium and large and small fusi- 
form bacilli failed to produce an infection. A 
mixture of the vibrio and anaerobic hemoly- 
tic streptococcus produced a more severe le- 
sion than either organism alone but the lesion 
did not present necrosis or odor. Other mix- 
tures and their results need not here be 
recorded but finally when a mixture of spiro- 
cheta microdentium, vibrio, small fusiform 
bacillus and anaerobic hemolytic strepto- 
coccus was used a large, necrotic, foul smell- 
ing abscess was produced which could be 
transmitted from guinea pig to guinea pig. 
The pus from one of these abscesses was in- 
noculated into the trachea of four rabbits and 
produced a variety of suppurative pulmonary 
lesions as previously noted. These experi- 
ments certainly suggest that these organisms 
growing in symbiosis produce suppurative 
lesions rather than single organisms. In a 
more recent study, Smith (33) found that 
when 22 rabbits were innoculated intrabron- 
chially with these organisms 8 died of pul- 
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monary abscess, 7 died of pulmonary gan- 
grene, 5 developed bronchiectasis and 2 recov- 
ered completely. The experience suggests in 
view of the experiments I have just quoted 
not only that oral anaerobes act in combina- 
tion in the production of pulmonary suppura- 
tion but that different combinations of them 
may produce abscess or gangrene or bronchi- 
ectasis. Following his lead Hermann and 
Cutler, using the embolic method, have ap- 
plied the experiments of Smith to the dog. 
They proved that pure cultures of spirocheta 
microdentium and large and small fusiform 
bacilli when implanted in pulmonary tissue 
failed to produce a pulmonary lesion; but 
that several combinations of anaerobic organ- 
isms produced lesions which more closely 
resembled the chronic abscess seen in man. 
They do not state the combinations used. 
There remains to discuss the group of pul- 
monary abscesses, comprising 25 to 30 per 
cent of the total number, in which oral 
anaerobes are not the predominating organ- 
isms in the sputum. In these, more informa- 
tion pertaining to the relationship between 
the organisms and the abscess is desirable. 
In smears and in cultures the organisms are 
chiefly the pyogenic cocci; and a causal rela- 
tionship is suggested by the finding that in 
microscopic sections of odorless suppurative 
lesions stained for bacteria, pyogenic cocci 
may be the predominant organisms in the 
finer bronchi and alveoli. In the multiple 
septicemic or pyogenic abscesses of embolic 
origin in man this relationship seems definite; 
but these do not represent the common ab 
scess in man. Experimentally abscesses, single 
and multiple, may be produced with aerobic 
pyogenic cocci by the embolic method. So 
far as I can determine they differ from th: 
common abscess in man chiefly in that, pro 
portionately, they are more often multipl 
and that they tend more rapidly to hea! 
They lack chronicity which thus far has bee: 
furnished experimentally only by the use 0! 
different organisms, the oral anaerobes. Th 
discrete chronic abscess in man in which 
pyogenic cocci are the predominant organisms 
still requires explanation. Are they varietics 
of aspiration or embolic abscesses from which 
oral anaerobes have disappeared? The ob- 














servations of Varney upon the comparative 
bacterial flora of untreated and treated ab- 
scess may bear upon this question. 

The role of other factors in the production of 
abscess. ‘The ease with which organisms may 
enter the bronchi from the nasal and oral cavi- 
ties has been shown by Iglauer, Daly and 
Daly, Myerson, Ochsner and Nesbit, Singer, 
and others. Yet the incidence of abscess is 
low. So too, in wounds of the lung, in pneu- 
monia and in aspirated foreign bodies the in- 
cidence of abscess, when one considers the 
favorable conditions for its production, seems 
very low. It is suggested by various clinical 
and experimental observations that aspirated 
organisms are rapidly eliminated by cough, 
ciliary action, and bronchial peristalsis (My- 
erson, Hedblom, etc.); but other experi- 
mental work indicates that fluids, if not too 
viscid, gravitate immediately to the periphery 
of the lung beyond the reach of an expelling 
cough or ciliary action. (Hoelscher, Mullin 
and Ryder, Corper, and Archibald.) Clinical 
experience suggests that mere contact of or- 
ganisms with the bronchi and lungs is not 
sufficient to explain pulmonary abscess in 
man and that other factors play a part in its 
production. These include the virulence— 
resistance ratio, the interference with the 
blood supply of the lung and _ bronchial 
obstruction. 

Virulence—resistance ratio. The evidence of 
the importance of this factor may briefly be 
mentioned. The virulence of the organisms on 
the one hand and the resistance of the host, 
either general or local, on the other is known 
to be an important factor in many infectious 
processes and there is no reason to suppose 
that it does not influence the production and 
the severity of suppurative processes in the 
lungs. The fact that pulmonary abscess so 
rarely occurs, the striking differences in the 
severity of symptoms, size and number 
of abscesses in different human individuals, 
the differences in the ease of producing ab- 
scess by aspiration methods in different ex- 
perimental animals, the rarity of abscess in 
war wounds of the lung in comparison with 
the frequency of serious infections in other tis- 
sues, and the rarity of abscess in aspirated 
foreign bodies, all suggest that this factor may 
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play a réle in the production of pulmonary 
abscess. There is little experimental work 
bearing directly on this point. The work of 
Crowe and Scarff suggests that the virulence 
of the infecting organisms may play a part in 
the kind of lesion produced. By incubating 
the organisms for a period of weeks in the 
frontal sinus of dogs before introducing them 
into a bronchus, they apparently produced 
highly virulent organisms; for the rapid 
spread of the lesions produced, their destruc- 
tiveness and the invariable involvement of 
the pleura, all indicate a highly virulent in- 
fection. Certain experiments of Van Allen 
also suggest this. 

Interference with the blood supply of the lung. 
The unusual vascular supply of the lung may 
account for the vitality and the apparent 
resistance of the lung to infection. Experi- 
mentally Van Allen has tested the effect of 
occlusion of a branch of the pulmonary artery 
upon the ease of producing pulmonary lesions 
by aspiration. Bland or aseptic emboli (small 
bird shot) were first introduced into the ex- 
ternal jugular vein, the location of which in 
the lung could be determined by X-ray. Hav- 
ing determined the location, organisms from 
the sputum newly obtained from patients 
with chronic pulmonary suppuration were in- 
jected into the bronchus which supplied the 
embolized lobe. The procedure resulted in a 
variety of lesions including massive gangrene, 
solitary abscess formation and septic infarct 
which Van Allen believes may be interpreted 
on the basis of alterations in tissue vitality. 
He finds that these lesions are different from 
those produced by septic emboli alone in that 
the latter lack infarct distribution. He sug- 
gests that the combination of bland infarct 
and aspiration of organisms may explain the 
postoperative pulmonary abscesses following 
strictly aseptic or sterile operations. He con- 
cludes that the greater vitality of the lung and 
its resistance to infection is due mainly to its 
greater blood supply. In view of the variety 
of lesions produced by aspiratory methods 
alone without the factor of deliberate vascular 
occlusion, Van Allen’s experiments are not 
altogether convincing. In septic embolic 
abscesses the factor of vascular occlusion may 
well play a part in the process; in aspiratory 
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abscesses vascular occlusion must be a part 
of the inflammatory process through throm- 
bosis. Whether the latter is remarkable in 
comparison with thrombosis in other infec- 
tions has not so far as I know been determined. 

The réle of bronchial obstruction in the pro- 
duction of pulmonary abscess has been em- 
phasized by Allen and Crowe and Scarff, who, 
like many before them, had been unable to 
produce pulmonary abscess by aspiration 
until they occluded a bronchus proximal to 
the infecting medium. Scarff believes that 
obstruction is essential to the production of 
abscess by aspiration and must persist for 
over 4 days; for if the obstruction is relieved 
by coughing up the obstructing mass before 
the fourth day of the experiment the animal 
completely recovers without the development 
of pulmonary abscess. Hedblom, since the 
experiments of Allen and Crowe and Scarff, 
was able to produce pulmonary abscess by 
aspiration without deliberate bronchial ob- 
struction and emphasizes the importance of 
abolishing the cough reflex sufficiently long to 
allow infected fluids to settle in the alveoli. 
But he may well have produced obstruction 
of smaller bronchi by blood clots for he states 
that abscess was most frequently produced 
when fresh dog blood mixed with sputum 
from a human abscess was injected into a 
bronchus. Clinically the factor of obstruction 
in the occurrence and severity of infections 
generally has long been known and its impor- 
tance appreciated; as, for example, the ob- 
struction of the cystic duct by stone in infec- 
tions of the gall bladder. With respect to the 
lung we have better appreciated this factor 
since our attention has been called to the not 
infrequent occurrence of partial and massive 
collapse of the lung through obstruction of 
bronchi by plugs of mucus. It may be that 
mucous plugs or clots obstructing the smaller 
bronchi over a fairly prolonged interval are of 
great importance in the production of pul- 
monary abscess in man. 

To summarize this part of my paper I may 
say: 

1. Clinically pulmonary abscess includes a 
variety of conditions which present sometimes 
the features of abscess, sometimes those of 
gangrene, and sometimes those of bronchi- 


ectasis. When the lesion is single, discrete, 
and encapsulated we speak confidently of the 
condition as pulmonary abscess; when other- 
wise we are often in doubt as to the nature of 
the lesion, one evidence of which is our use of 
the inclusive term chronic, non-tuberculous 
pulmonary suppuration. 

2. Experimentally by the use of either 
aspiratory, septic embolic, or combined as- 
piratory and embolic methods a variety of 
lesions has also been produced which resemble 
bronchopneumonia, abscess, gangrene, and 
(in rabbits) bronchiectasis. To some investi- 
gators the various lesions occurring in man 
and, experimentally, in animals suggest dif- 
ferent manifestations of one disease process; 
to others, the variety of experimental lesions 
produced represents a failure to produce with 
any regularity the common abscess in man. 

3. Clinically the sputum in 75 per cent of 
cases of pulmonary abscess, 80 per cent of 
cases of bronchiectasis, and practically 100 
per cent of cases of spirochetal gangrene con- 
tains predominantly the anaerobic organisms 
found in the mouth of 80 per cent of all in- 
dividuals. In the remaining 25 per cent of 
cases of pulmonary abscess, the sputum con- 
tains predominantly varieties of pyogenic 
cocci. 

4. The causal relationship between ora! 
anaerobes and certain pulmonary lesions in 
cluding abscess is indicated by the frequent 
presence of these organisms in human sputum 
and human abscesses and by the experimenti! 
production of these lesions by aspiratory or 
embolic methods with pure cultures of these 
organisms. Experimentally these organism 
appear to act in symbiosis in the production 
of abscess. These experiments speak agains! 
the theory that they are merely secondary 
invaders. 

5. The causal relationship between pyo 
genic cocci and certain other pulmonary a!) 
scesses seems definite in the septicamic or 
pyxmic abscesses in man. In animals it |s 
established in the single and multiple a! 
scesses produced by the embolic method. !n 
the so-called pyogenic abscesses in man (the 
25 per cent of cases in which the sputum con- 
tains predominantly the pyogenic cocci) it 
is thus far not established. It is possible that 
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these represent aspiratory abscesses from 
which anaerobic organisms have disappeared. 

6. The importance of oral anaerobes in the 
causation of pulmonary suppuration strength- 
ens the position of those who hold that pul- 
monary abscess more commonly occurs as the 
result of the aspiration of organisms into the 
bronchi and lung. The observations that 75 
per cent of human abscesses contain pre- 
dominantly the anaerobic organisms common 
to the mouth; that these are not secondary in- 
vaders but do when introduced in pure cul- 
ture into the bronchi of various experimental 
animals, produce pulmonary lesions, includ- 
ing abscess, from which those organisms are 
recovered are particularly suggestive. The 
importance of these organisms in the causa- 
tion of bronchiectasis and spirochtal pul- 
monary gangrene makes it appear necessary 
to include these conditions in the problem. 
It would seem to me more desirable at the mo- 
ment to concentrate upon the experimental 
production of specific lesions rather than 
upon the aspiratory or embolic methods of 
producing them. Especially is this true since 
we are aware of the importance of both 
methods and may apply such measures as we 
know toward the prevention of infection by 
either. 

7. The experimental production consist- 
ently or with regularity of an abscess which 
resembles the common abscess in man has not 
yet been reported. The production of differ- 
ent lesions including abscess by different mix- 
tures of the same organisms in the groin of 
experimental animals (D. T. Smith) suggests 
the possibility of producing consistently 
definite lesions in the lung. Work is evidently 
progressing along these lines. 

8. The importance of various factors as 
the virulence, resistance ratio, the blood sup- 
ply of the lung, and bronchial obstruction in 
the production of pulmonary abscess must be 
apparent in view of the ease and frequency of 
innoculation and the rarity of abscess. 


THE PREVENTION OF PULMONARY ABSCESS 


In view of the relationship between organ- 
isms common to the mouth and septic em- 
bolism to pulmonary abscess, one should, be- 
lore discussing the treatment of pulmonary 
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abscess, consider the matter of its prevention. 
Certain obvious things may be done in the 
hope of lowering the incidence of postopera- 
tive abscess, some of which may be helpful in 
the prevention of pulmonary suppuration 
generally. These I may state as follows: 

t. In all operations, whether about the 
nose, nasal sinuses, mouth and throat, or else- 
where, careful and systematic nasal and oral 
hygiene should be carried out, if possible for 
some time before operation. 

2. In all operations about the nose, mouth, 
and throat, whether done under general or 
local anesthesia, great care should be exer- 
cised in hemostasis and in measures to re- 
move blood and mucus from the pharynx. 
The ease and frequency of bronchial contami- 
nation and the possible importance of ob- 
structive agents as blood clots and mucous 
plugs as causative factors in the production 
of abscess have been referred to. 

3. In all operations careful aseptic tech- 
nique, the careful handling of tissues, the 
avoidance so far as possible of the ligation of 
large masses of tissue are of themselves essen 
tial to all proper surgery, but they may have 
an added importance in view of the relation- 
ship between septic emboli and pulmonary 
abscess. 

4. The frequent turning of the patient, pul- 
monary gymnastics, the encouragement of 
cough, and the overventilation of the lungs 
with carbon dioxide following operation sug- 
gest themselves as preventive measures if 
one favors the aspiration theory of abscess and 
is mindful of the possible importance of stasis 
or bronchial obstruction in the causation of 
abscess. If one happens to favor the embolic 
theory these measures in certain cases may be 
contra-indicated; for as abscess is particularly 
liable to follow upper abdominal operations 
and is presumed to be due to the dislodge- 
ment of infected emboli, the reverse of these 
measures-—the fixation of the lower chest and 
upper abdomen--may seem more desirable 
and has actually been advocated. 

5. Prompt removal of foreign bodies from 
the bronchi, and, in cases in which operation 
is indicated, the removal of foreign bodies if 
possible in wounds of the lung. Both clinically 
and experimentally it is the foreign body 
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which produces bronchial obstruction over 
a considerable period of time which is asso- 
ciated with pulmonary abscess. 

6. The prompt recognition, if possible, and 
the proper treatment of such acute conditions 
as mastoiditis and osteomyelitis which give 
rise to septicemia and, secondarily, to em- 
bolic pulmonary abscess; and conditions as 
peritonitis, hepatic and subphrenic abscess 
which may give rise to the occasional pul- 
monary abscess by lymphatic extension. 


THE TREATMENT OF PULMONARY ABSCESS 


In the treatment of pulmonary abscess 
the establishment of free drainage constitutes 
one of the most important if not the most im- 
portant measure in its cure. The primary 
treatment of pulmonary abscess in its early 
stages is the establishment of drainage. It 
may be non-surgical or surgical. In view of 
the favorable results obtained by non-surgical 
drainage, few observers now advocate early 
operation for early uncomplicated pulmonary 
abscess. Non-surgical drainage may be se- 
cured in two chief ways—by postural drainage 
and by bronchoscopic drainage or irrigation. 
Both methods have their supporters. 

Postural drainage to the vast majority of 
surgeons and patients is the simpler and less 
harmful method. With its details (and they 
are important) I am sure you are familiar. 
As the method has more widely and intelli- 
gently been used, the number of cases of acute 
pulmonary abscess cured by it has steadily 
increased. Berry, reporting upon 126 cases 
of pulmonary abscess occurring in Dr. Miller’s 
service at Bellevue Hospital, New York, 
stated that more than 55 per cent of the pa- 
tients were cured by postural drainage alone. 
Many other favorable reports of the success 
of this method might be quoted, although not 
all with so high a percentage of cures. 

Bronchoscopic drainage is a matter for the 
specialist. Its stated advantages are that it 
more surely establishes free drainage, for with 
each introduction of the bronchoscope the 
drainage tract may be dilated or masses of 
granulation tissue obstructing the communi- 
cation between abscess and bronchus re- 


moved. It is not surprising that there should 
come from this city (Philadelphia)—the home 
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of superlative bronchoscopy—a report of the 
highest percentage of cases in any individual 
series of which I know treated by this method. 
Flick, Clerf, Funk and Farrell in 172 cases of 
pulmonary abscess referred 127, or 70 per 
cent, for bronchoscopic treatment. The 
results were as follows: 54 per cent of the pa- 
tients were cured, 13 per cent were improved, 
6 per cent were unimproved, and 23 per cent 
were referred for surgical treatment. Under 
undoubtedly the best conditions, broncho- 
scopic treatment yielded the same results with 
respect to cures as have been obtained by 
postural drainage. It has not yet been shown, 
therefore, that bronchoscopic treatment as a 
routine measure is superior to postural drain- 
age. Bronchoscopy, however, is a very valu- 
able adjunct in the management of pulmonary 
abscess. From a diagnostic viewpoint it may 
serve to differentiate simple abscess and 
abscess in association with malignant disease; 
it may establish the presence of non-opaque 
foreign bodies; or it may demonstrate bron- 
chial stenosis proximal to an abscess. In the 
treatment of abscess it may be valuable in 
such cases in which postural drainage does not 
succeed in abating the malodorous sputum 
from chronic abscesses and so forth. In the 
hands of trained bronchoscopists and within 
the limitations which they have established 
there can be no objection to its use as a rou 

tine method of treatment since it has yielded 
such splendid results. 

Intravenous therapy, or, the use of arsph« 
namine and arsphenamine preparations has 
been advocated in cases of primary gangrene 
associated with organisms common to the 
mouth as described by Kline and Berger. 
They insist upon the importance of early diag- 
nosis and early intensive treatment with large 
doses of arsenical preparations (0.9 gram 
neoarsphenamine every 72 hours in some 
cases). In 15 cases treated by this method | 
recovered. The treatment has been applic 
generally to such lung abscesses as show spiv- 
chet, fusiform bacilli, and vibrios in the 
sputum. The results thus far reported vary. 
Miller in a series of 126 cases of lung abscess, 
treated between 40 and 50, all of which had 
foul sputum containing spirochetz and other 
organisms with arsenical preparations with 
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disappointing results. Others report similar 
experiences. Graham (11) on the other hand 
stated that many of the cases associated with 
spirochetal infections become healed in a 
dramatic manner merely by the use of an in- 
tensive course of treatment with neosalvarsan. 
Further information on the intensive treat- 
ment of early cases is desirable. 

Vaccine therapy. Cole (4) has found that 
vaccine in large doses (2 to 3 cubic centimeters 
twice a day) has cleared up some pulmonary 
abscesses which were resistant to other forms 
of treatment. This subject also deserves 
further study. ; 

Surgical drainage. Should the above non- 
surgical measures or their combinations fail 
and should the abscess in question be a single 
peripheral abscess, surgical drainage is the 
next procedure to be contemplated. The ques- 
tion when to institute surgical drainage in the 
treatment of pulmonary abscess is difficult to 
answer. It would appear justifiable in the 
majority of cases to try non-surgical methods 
at least for 6 to 8 weeks checking the progress 
of the patient by the usual clinical observa- 
tions, by careful X-ray studies, and by spu- 
tum examinations. If improvement is posi- 
tive and more or less continuous the treatment 
may be continued; if definite improvement 
does not follow or if the condition becomes 
less favorable, it may be advisable to termi- 
nate the use of non-surgical drainage before or 
at the expiration of a 6 or 8 weeks’ interval. 
No set rules regarding this matter can be 
stated; for as in so many other conditions the 
determination of when to operate depends 
upon the experience and judgment of the sur- 
geon. Too much procrastination in cases 
suitable for drainage is, I believe, inadvisable; 
for unexpected attacks of bronchopneumonia, 
serious heemorrhage or extension of the process 
to the pleura with the development of em- 
pyema may carry off patients who might have 
been saved if operative treatment had been 
more timely. 

The cases most favorable for surgical drain- 
age as I have indicated are the single, periph- 
eral abscesses. By single I mean single with 
reference to the lobes of the lung; for there 
may be two such abscesses in one individual. 
Accurate localization and the determination, 
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if possible, of the presence or absence of ad- 
hesions between visceral and parietal pleure 
are important before operation is undertaken. 
The technique of the operation, whether done 
in one or two stages, I assume is known to all 
of you. The operation has been enlarged by 
some to include the resection of several ribs 
over the abscess and the excision by cautery 
of its presenting wall in order more quickly 
and surely to obliterate the abscess cavity. 
The postoperative care of the patient is im- 
portant; and my own experience would make 
it appear advisable to keep the patient under 
observation in a hospital until the abscess is 
completely obliterated and healed. The re- 
sults have varied greatly. In the past we often 
operated upon patients who now are cured 
by non-surgical drainage and occasionally had 
a remarkably satisfactory experience; on the 
other hand we often failed to diagnose accu- 
rately the condition with reference to the 
number, size, and character of the abscesses 
and used drainage in instances which we now 
know were unsatisfactory for this procedure. 
Since the advent of non-surgical drainage, sur- 
gery has been confined practically to the 
chronic cases which are obviously the more 
difficult to treat. By and large the results 
show a mortality of from 20 per cent to 40 
per cent and a cure or great improvement in 
from 40 per cent to 80 per cent. 

If the abscess under consideration is not 
single and peripheral but central, or multi- 
locular, or multiple, the question of how next 
to proceed after non-surgical drainage has 
failed is at present problematical. Surgical 
drainage may in certain cases seem to meet 
best the indications but in others one of the fol- 
lowing procedures will be employed depend- 
ing upon the particular leanings of the surgeon. 

Artificial pneumothorax. The purpose of 
the method is to collapse abscess cavities 
which drain freely into a bronchus. It should 
yield the best results, therefore, in early ab- 
scesses, before the development of a thick 
rigid fibrous wall. It is not applicable, of 
course, in peripheral abscesses in which there 
are adhesions between the visceral and pa- 
rietal pleure, or in abscesses of the lower lobe 
with adhesions between the lung.and dia- 
phragm. The reports of the results of this 
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method vary greatly. In their own expe- 
rience with 18 cases, Whittemore and Balboni 
found that only 11 per cent were cured and 
33 per cent died during or as a result of the 
treatment. In a study of the literature these 
authors found on the other hand that among 
129 collected cases (reported between 1903 
and 1928) 52 per cent were cured, 9 per cent 
were not improved, and 14 per cent died. 
Significant perhaps of a poor selection of cases 
is their finding that 8.5 per cent of the pa- 
tients developed empyema after the induction 
of pneumothorax. As a result of their careful 
studies Whittemore and Balboni found that 
the patients most likely to respond favorably 
to this method are those in whom the follow- 
ing conditions are fulfilled (1) the abscess is 
situated centrally; (2) it communicates with 
a bronchus; (3) the treatment is established 
within 3 or 4 months from the onset of the 
disease; (4) a complete or almost complete 
collapse of the lung can be obtained, and (5) 
the treatment can be continued for 3 or 4 
months. They are, of course, precisely the 
conditions one would expect to be most 
favorable for the success of this method. 
Phrenicotomy. This procedure would find 
perhaps its greatest usefulness in abscess of 
the lower lobe. The effect of temporary or 
permanent paralysis of the diaphragm is to 
restrict the activity of the lower lobe and 
favor the collapse of an abscess cavity. Yates 
believes that it serves a more fundamental 
purpose in that it brings into play those fac- 
tors which combat pleuropulmonary inflam- 
mations such as the improvement of the 
quality of the blood in circulation, the reduc- 
tion, but not the abolition, of pulmonary ex- 
cursions and the decrease in the cardiac 
effort. Judgment regarding the value of this 
procedure must for the present be deferred. 
Thoracoplasty. Thoracoplasty has been sug- 
gested and tried in cases of chronic multiple 
lung abscesses associated or not with bronchi- 
ectasis, in which artificial pneumothorax is 
impossible because of adhesions. The pur- 
pose of the procedure, as in artificial pneumo- 
thorax, is the collapse of the abscess cavities 
and theoretically the operation should, like- 
wise, be performed early. Hedblom (13) 
states, however, as a result of clinical expe- 
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rience that collapse of rigid walled abscesses 
may be accomplished. It is conceivable that 
the procedure may, in some cases, defeat the 
purpose for which it was undertaken; for 
drainage from one or several of a group of 
multiple abscesses may be actually obstructed 
by collapse. The results of thoracoplasty in 
pulmonary abscess are difficult to appraise. 
Cases so treated are often referred to as cases 
of chronic non-tuberculous pulmonary sup- 
puration and a distinction between chronic 
abscess and bronchiectasis (if the two condi- 
tions are possible of differentiation) is not 
often made. Lilienthal in 13 cases of chronic, 
non-tuberculous pulmonary suppuration re- 
ports four recoveries (30 per cent) and five 
deaths. Hedblom in 20 cases presumably 
largely instances of bronchiectasis found that 
3 were cured and 8 so greatly improved as to 
be rehabilitated. Fifty-five per cent of the pa- 
tients, therefore, were greatly improved. 
Four died (20 per cent) directly as the result 
of the disease and 2 died from other causes. 
Other statistics might be quoted but these 
give some idea of the results achieved. 
Cautery pneumectomy. This operation as 
advocated particularly by Graham (12) con- 
sists in the exposure of the diseased lung by 
rib resection and the removal of the diseased 
tissue by means of the actual cautery. It is 
done in multiple stages. The tissue burned by 
the cautery sloughs away leaving a granulat 
ing cavity opening upon the surface of which 
are a varying number of bronchial fistulz. 
The wound heals by granulation or is close: 
by plastics. Graham himself reserves this 
procedure for the most refractory chroni: 
cases and finds that in general the results 
have been better in cases in which the chic! 
features are those of chronic or multiple a! 
scess rather than those of bronchiectasis. |) 
45 cases 69 per cent recovered and were free 
from symptoms; 66 per cent died immediately 
after operation; and 24 per cent were dea 
from all causes after a period of 3 years. 
Lobectomy. Lilienthal in this country has 
been the most consistent advocate of this 
major procedure. It is to be considered on'y 
in the most refractory chronic cases. |! ie 
mortality is very high. In 70 cases which | 
collected recently, the mortality was 52 }cT 
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cent. Lilienthal (24), however, after compar- 
ing the results of lobectomy with those of 
various other procedures in 105 cases of 
chronic non-tuberculous pulmonary suppura- 
tion, suggests that when recoveries occur they 
are more complete and satisfactory than after 
other procedures; and against the high pri- 
mary mortality must be balanced not only 
the immediate but the eventual mortality 
from complications directly attributable to 
the pulmonary disease. In 34 cases of lobec- 
tomy reported by this author 26 per cent were 
cured, and about 60 per cent died. Lobectomy 
following a primary thoracoplasty has also 
been suggested and tried for certain cases. 
The recorded cases are still too few to permit 
any definite conclusions regarding its value. 

This summary largely covers the various 
methods used in the treatment of pulmonary 
abscess in its various forms. Regardless which 
may be used, general measures such as rest, 
good food, fresh air, heliotherapy, and blood 
transfusions, when indicated, should be com- 
bined with it. It must be apparent from our 
discussion that there can be no set and fixed 
way of treating pulmonary abscess in all its 
manifestations and that each case constitutes 
an individual problem. 
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PATHOGENESIS, DIAGNOSIS, AND TREATMENT OF BRONCHIECTASIS! 


CARL A. HEDBLOM, M.D., F.A.C.S., Cxtcaco 


RONCHIECTASIS is characterized 
Bb pathologically by dilatation and in- 

flammatory changes in the walls of 
one or more subdivisions of the bronchial tree. 
The dilatation may be congenital or acquired. 
In congenital bronchiectasis it is the dilata- 
tion only that is congenital. Only if a chronic 
infection develops in the congenitally dilated 
bronchi do the characteristic symptoms ap- 
pear. Such secondary infection may super- 
vene early or late in life, or never. Necropsy 
findings of bronchial dilatation are reported 
in adults who never had any symptoms of 
bronchiectasis. When symptoms and signs 
do appear they are indistinguishable clinically 
from those of the acquired type. Therefore, 
the relative incidence of the congenital and 
the acquired type is indeterminate. 


PATHOGENESIS 


The nature of the processes that bring about 
congenital dilatation of the bronchi is for the 
most part obscure. In some cases there ap- 
pears to be an arrested development, “agenesis 
of the alveoli”? (Kaufmann), in others collec- 
tions of fluid are described in the fetal 
bronchioles (Grawitz). In some the histology 
is that of a congenital fetal adenoma (Stoerch). 
Sauerbruch thinks that the mechanical crowd- 
ing of the left main bronchus during early 
development is the important etiological 
factor. Some observers believe that intra- 
uterine syphilis plays an etiological rdle 
(Balzer and Grandhomme). Whatever the 
cause may be we cannot prevent congenital 
dilatation. 

Two fundamental processes enter into the 
development of acquired _ bronchiectasis, 
namely, infection that weakens the bronchial 
walls and mechanical force that produces the 
dilatation. It is this mechanical stress which I 
would emphasize and to which I would direct 
particular attention because of its importance 
to both prevention and cure. 

The mechanical force that produces bron- 
chial dilatation may be applied as pressure 
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from within the bronchus or as a pulling force 
from without. Atmospheric pressure is the 
most important if not the only mechanical 
factor causing dilatation in those cases in 
which there is no marked pathological change 
in the lung parenchyma or pleura. During the 
height of deep inspiration the intrabronchial 
pressure, i.e., that inside the bronchus, is 
from 10 to 20 centimeters of water more than 
the intrapleural pressure, which means that 
atmospheric air exerts that much intrabron- 
chial pressure. The normal bronchus has suffi- 
cient strength and elasticity to withstand this 
stress, but the one which has lost its elastic- 
ity and muscular support due to a destructive 
inflammatory process, dilates. The deep in- 
spiration just preceding coughing produces a 
maximal difference between intrapleural and 
intrabronchial pressure, and so the greatest 
degree of dilating stress. 

Most writers on the subject consider the 
violent expiratory phase of coughing as an 
important, if not the direct, cause of bronchial! 
dilatation. They have erroneously assumed 
that during the instant the glottis is closed, 
just before the expiratory blast of air, ther: 
results a greatly increased dilating intra 
bronchial pressure. It is true that the intra 
bronchial pressure is raised but the force whic! 
brings it about is applied to the outside of th: 
lungs and bronchi by the chest wall ani 
abdominal muscles forcing the diaphragn 
upward. The pressure inside and outside th: 
bronchial wall is therefore the same, an! 
there is no dilating effect. Partial obstru 
tion of the bronchus, impeding the exit of a: 
may exert some dilating effect by the sanc 
mechanism as produces emphysema. 

Pulmonary atelectasis is an important cau:¢ 
of bronchial dilatation. The mechanism is 
that of lessening the support to the outside 0! 
the bronchus. Manometric readings of 1 11¢ 
intrapleural tension in pulmonary atelecti=is 
show as much as 45 centimeters less than ‘t- 
mospheric pressure. This, then, presents (he 
dilating atmospheric stress. Other mechanical 
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effects of this unopposed stress are the shift- 
ing of the heart and mediastinal structure 
toward the affected side, the elevation of the 
diaphragm, and retraction of the chest wall. 
The most marked grade of ampullar and 
saccular bronchial dilatations are observed in 
cases of persistent atelectasis in which the 
heart has remained greatly displaced. 

Persistent fetal atelectasis is favored by the 
relationship between the lung and pleural 
cavity at birth. At that stage of life the 
volume of the pleural cavity is only slightly 
greater than that of the contained lung. The 
elastic tension of the lung is therefore slight 
and the negative intrapleural tension is cor- 
respondingly low. Beginning respiration re- 
sults in relatively feeble inspiratory inflation 
of the fetal alveoli, and some of them may 
remain in the fetal atelectatic state, or, as a 
result of intercurrent disease, may become 
atelectatic during infancy and early childhood 
and remain so. Later the pleural cavity grows 
relatively more voluminous than the lung. 
There results, therefore, increasing dilating 
stress in the bronchi. 

Bronchial obstruction is probably the chief 
cause of atelectasis. Lichtheim showed that 
the complete closure of the bronchial lumen 
leads within 24 hours to atelectasis of the 
corresponding parenchyma with purulent 
secretion within the obstructed bronchi. 
After a few weeks the bronchi near the site of 
the obstruction dilate. The mechanism is 
that of atelectasis. 

Complete or incomplete foreign body ob- 
struction, cicatricial stenosis, or extramural 
pressure are well recognized causes of bron- 
chiectasis. Reynaud, one of the earliest writers 
on the subject, observed that dilatation 
occurs both distal and proximal to the ob- 
struction and in the neighboring unobstructed 
branches. This may be explained in part on 
the basis of increased difference between the 
atmospheric and intrapleural pressure. 

Scar tissue retraction in the lung paren- 
chyma is the source of the extrabronchial 
traction that results in dilatation. The etio- 
logical relationship between fibrosis of the 
lung and bronchiectasis was first emphasized 
by Corrigan. Sauerbruch observes that after 
ligating the pulmonary artery, a high grade 








shrinkage develops in the part of the lung 
involved, and even after a few months the 
bronchi dilate. In case of extreme pulmonary 
fibrosis and shrinkage of the lung, displace- 
ment of the heart and mediastinal structures, 
elevation of the diaphragm and retraction of 
the chest wall is similar to that from atelec- 
tasis, plus extrabronchial traction. In some 
right sided cases a complete dextrocardia 
results. However, the dilating effect of in- 
spiration on the shrunken lung is reduced by 
the retraction and partial immobility of the 
chest wall on the affected side. This immobili- 
zation probably accounts for the absence of 
bronchial dilatation in some cases of extensive 
fibrosis. In other cases there may be no 
bronchial damage. 

The bronchial dilatation frequently seen in 
chronic fibroid phthisis may be similarly ac- 
counted for chiefly on the basis of scar tis- 
sue retraction of the bronchial walls. 

In cases of chronic pulmonary abscess. 
large, and at times enormous, dilatations of 
the smaller bronchi are found. In these cases 
there is probably a combination of atelectatic 
dilatation and scar tissue pull. 

In some types of atelectasis and in some 
cases of chronic fibroid disease of the lung the 
dilatation of the bronchi possibly may pre- 
cede infection, as in the congenital type, but 
in the vast majority of cases the infection 
precedes or is concurrent with the mechanical 
factors. 

The infection or diseased condition that 
gives rise to the inflammatory process that 
weakens the bronchus may be considered the 
antecedent or exciting cause. In many cases 
observed soon after the onset of symptoms, a 
definite relationship of the bronchiectasis to a 
preceding illness can be established beyond 
reasonable doubt, but in many there is no 
ascertainable exciting cause. In a large pro- 
portion of cases of long standing, particularly 
those beginning in childhood or infancy, the 
statements made by the patient or family are 
unreliable. These cases must be considered 


as of indeterminate origin. 

In a series of 552 cases, bronchitis or recur- 
rent colds was the probable antecedent cause 
in 16 per cent; some type of “pneumonia” in 16 
per cent; the infectious diseases of childhood 





408 SURGERY, GYNECOLOGY AND OBSTETRICS 


in 13.6 per cent; foreign body in a bronchus in 
5.2 per cent; postoperative pulmonary infec- 
tion in 4.7 per cent. Generally speaking, the 
bronchial tract was involved in a little more 
than one-quarter of the cases, the lung in one- 
third of the cases, and about one-third of the 
cases were of indeterminate origin. 
DIAGNOSIS 

The diagnosis of bronchiectasis up to recent 
years was beset with uncertainty and was 
usually made after it had masqueraded for 
years as chronic bronchitis, pulmonary tuber- 
culosis, asthma, abscess, and other disease 
conditions. A history of a chronic cough with 
purulent or mucopurulent sputum, expecto- 
rated during paroxysmal attacks of cough, 
especially incident to stooping or sudden 
changes in position, is the characteristic 
syndrome. The amount of sputum varies 
from a few cubic centimeters to a liter. 
Hexmoptysis of some grade occurs in upwards 
of one-half of the cases. If the onset dates 
from an acute illness involving the respiratory 
tract those symptoms are all the more sug- 
gestive of bronchiectasis, but it must be 
remembered that there is no ascertainable 
etiology in more than one-quarter of the 
cases. Children may have a slight elevation 
of temperature, but adults usually do not 
have fever except with acute exacerbations 
of the inflammatory process. Most patients 
remain for years in very fair general condition. 
Dyspnoea and pain are usually late symptoms. 

Relatively normal physical findings are 
more characteristic of the disease than out- 
standing signs of abnormality. Rales heard 
periodically at the base of the lung is the 
most common finding; bilateral rales may 
mean bronchiectasis on one side and bron- 
chitis on the other. Only when there is 
associated involvement of the lung paren- 
chyma or pleura will there be changes in 
auscultation and percussion. Clubbing of 
fingers and toes is a common but not constant 
sign. 

The sputum is more often odorless than 
foul smelling. It was foul smelling in only 
one-third of my cases. The three layer sedi- 
mentation test seems to me of no particular 
diagnostic significance. Microscopic examina- 


tion is of importance in differentiating pul- 
monary tuberculosis and actinomycosis and 
in determining the presence or absence of 
spirochete and fusiform bacilli. If these 
organisms are present arsphenamin treatment 
is indicated. 

The ordinary roentgenogram in bronchiec- 
tasis may show normal findings. So frequently 
has this been the case in my experience that 
I have been led to regard such findings in the 
presence of typical symptoms as characteristic 
of bronchiectasis. Abnormalities when present 
are due to changes in the bronchial wall, to 
the varying content of the bronchial lumen, 
and the associated pathology in the lung 
parenchyma or the pleura. The changes from 
the normal in the roentgen plate are in the 
form of intensified linear markings and areas 
of increased densities, which may be circum- 
scribed or diffuse, uniformly or irregularly 
translucent, or mottled. Associated atelec- 
tasis, fibrosis, or pneumonic consolidation 
produces superimposed shadows. 

Hartung made a comparative study of the 
ordinary and contrast media roentgenogram 
in 72 cases of bronchiectasis. He concluded 
that the correct diagnosis, both as to the 
presence and the site of the lesion, could be 
made in only 20. In 39 it was impossible to 
make a diagnosis either as to the presence or 
location of the lesion, because there were no 
abnormal findings or because the lesion was 
obscured by the heart or diaphragm shadow 
or by fibrosis. 

The introduction of the principle of con 
trast media roentgenography in the study oi 
the bronchial tract represents the greatest 
advance in the differential diagnosis 0! 
bronchiectasis since the advent of the roentgen 
ray method. Not only is it possible to estab 
lish the diagnosis beyond peradventure, but 
to make it early, even in its incipience whe! 
most amenable to treatment. Hitherto thi 
presence of bronchiectasis in a typical case 
would be established by the clinical findings 
with the roentgenogram to exclude other co! 
ditions, but the all important question with 
regard to treatment as to unilateral or bilater@! 
involvement often remained in serious doul)'. 
Even if this was fairly definitely demon 
strated, the extent, character, and particular 
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Fig. 1. C. G., male, aged 11 years. Lipiodol roentgen- 
ogram before artificial pneumothorax collapse. Note 
mediastinal displacement toward the affected side. Mano- 
metric reading before first instillation of air showed be- 
tween 20 and 30 centimeters of water, less than atmos- 
pheric pressure. Marked clinical improvement in 3 weeks 
following partial pneumothorax collapse of the lung. 


subdivision of the bronchial tree involved 
remained indeterminate. Contrast media bron- 
chography has passed through the experi- 
mental stage and has acquired an importance 
as a diagnostic method in the study of bron- 
chiectasis comparable to contrast media 
roentgenographic studies of the gastro-in- 
testinal and urinary tract and gall-bladder 
disease. 

The methods of introduction are fully 
described in the literature. Because of its 
general applicability and certainty of result I 
have preferred the transtracheal method or 
the oral method described by Pritchard. 

The differential diagnosis involves chiefly 
the exclusion of chronic bronchitis, pulmonary 
tuberculosis, unresolved pneumonia,  pul- 
monary abscess, and empyema with bronchial 
listula. Contrast media bronchography con- 
stitutes the crucial test in the differentiation 
of bronchiectasis from all these conditions. 
Tuberculosis is established by the finding of 





Fig. 2. S. P., male, aged 65 years. 
genogram showing postpneumonic ampullar bronchiec 
tasis. Note displacement of trachea and heart toward 
diseased lung indicative of increased tension in left pleural 
cavity. 


Lipiodol roent- 


tuberculosis bacilli in the sputum, but bronchi- 
ectasis may be secondary to chronic fibroid 
phthisis. Early diagnosis and prompt relief 
of mechanical tension by collapse therapy 
will arrest the progress before the bronchi 
have become extensively involved or widely 
dilated, and before the lung parenchyma has 
become secondarily affected. Such therapy 
will also collapse the dilated secondary bron- 
chial subdivisions, and the fibrosis that results 
exerts a collapsing and healing effect on the 
larger subdivisions. 

The dilating mechanism can be removed or 
neutralized by surgical means. Bronchoscopic 
removal of an obstructing foreign body, secre- 
tion, growth, granulations, or stenosis, while 
the alveoli are still intact, will result in their 
re-inflation and this will relieve the abnormal 
dilating tension. In cases in which the atelec- 
tatic condition has become permanent, or in 
which scar tissue shrinkage has caused an 
abnormally low intrapleural tension, this 
tension as well as the dilating pull of the scar 
tissue will be neutralized by partial or com- 
plete collapse of the lung. If the scar tissue is 











A. B., female, aged 24 years. Lipiodol oblique 


Fig. 3. 
roentgenogram showing cylindrical type of bronchiectasis 
on right. 


that of a fibroid phthisis, resting of the lung 
and obliteration of cavities constitute addi- 
tional indications for pulmonary collapse. In 
case of bronchiectasis secondary to chronic 
pulmonary abscess, a partial pulmonary col- 
lapse is often necessary for the obliteration 
of the abscess cavity. 

Even in cases in which the contrast media 
roentgenogram shows well marked dilatations 
of long duration, there is a tendency to more 
extensive involvement and at least in some 
cases to a transition from the less wide tubular 
to the much more spacious saccular dilata- 
tions. It seems reasonable to assume that 
this is due to the continued action of the 
dilating mechanism which may be counter- 
acted or neutralized by surgical means. 

There exists considerable difference of 
opinion as to the healing effect of collapse or 
compression therapy in case of advanced 
bronchiectasis. The older literature contains 
many statements to the effect that the bron- 
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Fig. 4. Same case as in Figure 3 taken 1 year later 
showing progressive bronchial dilatations to ampullar typ: 
on right and cylindrical bronchiectasis on left. 


chiectatic lung parenchyma cannot be col 
lapsed on account of the extensive sclerosis 
But the great majority of cases of bronchiec 
tasis as demonstrated by contrast medi: 
roentgenography are not associated with an\ 
marked sclerosis and may be collapsed to 

marked degree. It has been asserted that th 
dilated bronchi are incompressible. Th 

holds true of the larger subdivisions of the 
bronchial tree with strong cartilaginous su 

port, but not of the smaller subdivisiois 
most frequently involved. In three necrops\ 
specimens of lung collapsed for several yea's 
by thoracoplasty, which I have had the o»- 
portunity to examine, most of the bronc ii 
had completely disappeared. There was | 1 


extreme grade of fibrosis replacing the norn 11 
architecture of the lung. This fibrosis w’ h 
shrinkage made possible by the collap: d 
condition of the lung, probably accounts > 


the obliteration of the bronchi. 

Congenital bronchiectasis, as stated, c 1 
not be differentiated with any certai \y 
clinically from the well advanced chronic 
quired type. The treatment of both ty ¢s 
must, therefore, necessarily be much he 
same. The methods of pulmonary collaps 
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far employed have been phrenic neurectomy, 
artificial pneumothorax, extrapleural thora- 
coplasty, and pneumolysis. The results so far 
reported largely antedate the introduction of 
contrast media bronchography, and include, 
therefore, for the most part relatively un- 
favorable advanced cases of long standing. A 
review of the reports in the literature shows 
encouraging results in spite of such late 
treatment. 


PHRENIC NEURECTOMY 


Evulsion of the phrenic nerve brings about 
a paralytic relaxation of the diaghragm and a 
consequent diminution of the pleural cavity, 
estimated at from 15 to 30 per cent of its 
original volume. The relaxed condition of 
the diaphragm results in a greater degree of 
compression of the lung during the expiratory 
phase of coughing, and so facilitates the more 
thorough evacuation of the purulent secretion. 
Many patients volunteer the statement that 
they raise the sputum with less effort. 

The degree of improvement as measured 
by the decrease in sputum and cough depends 
on the site and extent of involvement and on 
the height to which the dome of the diaphragm 
rises, and consequently on the collapse of the 
basal portion of the lung. Peripheral dilata- 
tion of recent origin is the most favorable 
type. Dilatations of the larger bronchial sub- 
divisions and those situated medially are less 
affected. 

In a series of 38 cases in my experience, 9 
have remained symptom-free for from 3 
months to 3 years. In 20, the sputum de- 
creased from 50 to 80 per cent. In 7, there 
was some improvement. In 2, there was no 
improvement. Chauffard, Bogendoerfer, Rist, 
and others report symptomatic cures. Davies 
writes that of 5 cases in which the operation 
was done in the hope that it might be self- 
sufficient, 4 gained no benefit, but the fifth 
was relieved of all symptoms during a period 
of 2 years. In 2 other cases in which the 
operation was done as a preliminary to tho- 
racoplasty, the improvement was so marked 
that thoracoplasty was indefinitely postponed. 

Phrenic nerve evulsion is so simple and 
safe, and the probability of improyement is so 
considerable, that it should be done in all 
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ig. 5. ee a 
genogram showing bronchial dilatations following chronic 
pulmonary abscess healed by thoracotomy drainage. 


L. McC., female, aged 26 years. Lipiodol roent 


early unilateral cases. Even though it may 
not materially improve cases with centrally 
situated lesions, it will lessen mechanical 
tension and so retard the further progress of 
the disease. 

ARTIFICIAL PNEUMOTHORAX COLLAPSE 

If the principle of pulmonary collapse is 
accepted, therapeutic pneumothorax is a 
rational method of arresting the process in 
early cases and for securing fibrotic oblitera- 
tion of dilatations involving the peripheral 
bronchial subdivisions. The method is nat- 
urally limited to those cases in which the 
pleure are not adherent and the lung paren- 
chyma not involved in the inflammatory 
process. It possesses the inherent disadvan- 
tage that refills are necessary for a long pe- 
riod of time. 

Many cases of improvement approximating 
a cure are reported. Among 65 cases collected 
by Tillman, 11 were slightly improved, 17 
markedly improved, and 16 (36.3 per cent) 
remained completely free of symptoms during 
a period of observation of from 6 months to 
more than 1 year. Whittemore and Balboni 








Fig. 6. J. B., male, aged 12 years. Lipiodol roent- 
genogram before phrenic nerve resection showing ampullar 
type of bronchiectasis. Posttonsillectomy pulmonary 
“abscess” and empyema at age of 7 years. Drainage of 
empyema with healing after 3 months. Persistent cough 
with purulent sputum since. 


report 1 patient cured after 80 weeks and 1 
improved but still under treatment after 28 
weeks. Of 93 cases collected from the literature 
they found 14 (15 per cent) reported cured; 
44 were reported more or less improved, some 
greatly so. Seven were reported as having 
died, but 2 of these deaths followed thoraco- 
plasty. In 12 cases pneumothorax could not 
be induced. 

Pneumothorax collapse will probably find 
a definite field of usefulness in early unilateral 
cases, particularly in children, in case of whom 
phrenic neurectomy is insufficient to control 
the symptoms. 

EXTRAPLEURAL THORACOPLASTY 

Extrapleural thoracoplasty involves the 
collapse of the lung by extensive rib resection. 
It is not an ideal operation as it does not re- 
move the diseased tissue nor restore it to 
normal, but it relieves the bronchi of the 
progressively dilating tension, and in properly 
selected cases it produces improvement ap- 
proximating a cure. Of all methods of com- 
pression, it is the most generally applicable. 
It produces a degree of collapse which can be 


SURGERY, GYNECOLOGY AND OBSTETRICS 











_ <oUyON 


| 24 


Fig. 7. Same case as in Figure 6. Lipiodol roentgen- 
ogram after phrenic neurectomy. Note complete disap- 
pearance of ampullar dilatation. Almost complete sympto- 
matic cure during a period of observation of 3 years. 


made to approximate that following artificial 
pneumothorax and which is not limited by 
adhesions. Operative shock can be avoided 
and the danger incident to retention of secre 
tion can be minimized by dividing the opera 
tion into several stages. If the collapse doe: 
not sufficiently relieve the symptoms, it pre 
pares the way for later lobectomy or cau 
tery extirpation. 

The most favorable type is the early px 
ripheral unilateral cylindrical lesion in cas: 
in which phrenic evulsion has not produce 
sufficient improvement. Large saccular dilat 
tions lying posteriorly and close to t! 
mediastinum are least influenced by the che 
wall collapse, and most prone to devel 
retention of secretion. Early thoracoplas' 
however, will relieve the excessive grade 
negative intrapleural tension incident to 
etiological atelectasis, and’ so prevent 
formation of such sacculations. Cylindri | 
dilatations of the larger bronchial subdivisi 
are least suitable from the standpoint 
existing symptoms, but the operation may °¢ 
expected to check the peripheral extensio: > 
the lesion. The nodular type associated \ th 
a tuberculous fibrosis presents a double 1- 
dication in that thoracoplasty is indicated or 
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Fig. 8. E.S., female, aged 29 years. Lipiodol roentgen- 
ogram showing cylindrical bronchiectasis following laparot- 
omy one year before. Sputum averaging about 180 cubic 
centimeters in 24 hours. Patient lost her clerical position 
on account of persistent cough and foul odor to breath and 
sputum. 


the fibrous type of tuberculosis. Mediastinal 
displacement and marked retraction of the 
chest wall due to fibrous tissue retraction in 
the cirrhotic type of bronchiectasis, constitute 
an additional mechanical indication for mobil- 
izing the chest wall. 

Some cases of long standing have developed 
so much sclerosis secondary to the retraction 
that the degree of pulmonary collapse attain- 
able will not materially influence the symp- 
toms. Combined bronchiectasis and multiple 
abscess evidenced by a septic temperature, 
high leucocytosis, an excessive amount of 
sputum, and other constitutional findings of 
marked toxic absorption in my opinion does 
not offer sufficient prospect of material bene- 
fit from thoracoplasty to warrant the oper- 
ative risk. 

The thoracoplasty may be performed by a 
typical posterior paravertebral resection of 
the upper eleven ribs, after the method of 
Sauerbruch, or by a resection of the whole 
length of the lower ribs. The posterior resec- 
tion is the simplest, but is open to the objec- 
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Fig. 9. Same case as in Figure 8. Lipiodol roentgen 
ogram following phrenic neurectomy. Patient has been 
symptom free and working for her former employers for 3 
years following operation. 


tion that the whole lung is collapsed for a 
disease involving typically the base of the 
lower lobe only. Resection of the posterior 
segments of the lower ribs only does not pro- 
duce sufficient collapse of the lower lobe. It 
is the drop of the whole chest wall made 
possible by sectioning all the upper ribs, 
including the first, that gives the marked 
grade of collapse obtained by this operation. 

The upper part of the lung may be main- 
tained expanded with extensive collapse of 
the base, by resecting the whole length of the 
third or fourth, to and including the eleventh. 
The intact upper ribs maintain the apex un- 
collapsed and the middle portion of the lung 
in partial expansion. Phrenic nerve evulsion 
by raising the diaphragm against the diseased 
base aids materially in compressing the lower 
lobe. 

The imperfect results reported have prob- 
ably been due in considerable measure to 
failure to perform an operation sufficiently 








lig. 10. K., female, aged 21 years. Lipiodol roentgen- 
ogram before thoracoplasty showing extensive ampullar 
bronchiectasis behind heart shadow. Ordinary roent- 
genogram showed normal findings. History of cough at 
age of 3 years with exacerbations following whooping cough 
at age of g years, influenza at age of 13, and pneumonia at 
age of 19. Sputum varied from 120 to 150 cubic centi- 
meters in 24 hours. Note cardiac displacement to the left. 


extensive to secure complete collapse of the 
diseased portion of the lung, and the post- 
operative mortality has probably been due in 
large measure to doing too much at one stage. 
In 1926, I reported 14 cases in which I had 
done a thoracoplasty in five stages, without 
operative mortality. Three of the patients 
were entirely relieved of all their symptoms 
and have remained symptom free since. 
Seven of the patients have continued to raise 
sputum amounting to 1o to 20 per cent of 
what they raised before the operation. Six of 
the 7 have been working regularly. Four, 
whose symptoms were greatly relieved, died 
from 10 months to 2 years after operation, 1 
from actinomycosis infection, 1 from drug 
poisoning, 1 from pulmonary hemorrhage, 
and 1 following secondary operation. 
Eighteen additional patients have been 
operated upon since, several by a three stage 
operation. Four of these patients died, 1 on 
the ninth day following a first stage resection 
of four ribs, from a brain abscess; 1 on the 
seventh day after a similar first stage opera- 
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tion, from retention pneumonia; a third on 
the eighth day after a second stage operation, 
from pulmonary gangrene; and the fourth 
after completion of a posterior resection of the 
upper eleven ribs, with symptoms suggesting 
pneumonia. Necropsy showed a clinically 
unrecognized fairly extensive bronchiectasis 
in the other lung. The 14 remaining were all 
improved in greater or lesser measure, the 
sputum being reduced from 60 to go per cent. 
Two of these patients died later after sec- 
ondary lobectomy and one from pulmonary 
hxmorrhage. 

Contrast media bronchography will prob- 
ably be of much value in differentiating cases 
of bronchiectasis with secondary fibrosis only 
from those with secondary abscess, in which 
thoracoplasty, in my opinion, is contra- 
indicated. 


EXTIRPATION OF THE DISEASED LUNG 


From the standpoint of pathological anat- 
omy, primary lobectomy would scem to be 
the operation of choice in bronchiectasis, but 
the mortality is high and not all who survive 
the operation are entirely cured. Lilienthal 
reports 34 cases; 9 (26.4 per cent) were cured; 
4 (11.8 per cent) improved; and 21 (61.8 per 
cent) died. Sauerbruch performed a single 
stage lobectomy in 3 patients, all of whom 
died of tension pneumothorax from leakag: 
at the bronchial stump. In a combined tota 
of 70 cases, including the above and case 
reported by Meyer, Robinson, Hitzrot, Guiba! 
and Graham, 37, or 50.7 per cent, died 
Graham found only 17 complete cures in 4 
cases reviewed by him. From these figures 
would seem that until the technique of pr 
mary lobectomy can be so perfected as | 
reduce this high operative mortality and bri! 
about healing of the bronchial fistula in t! 
majority of cases it will be largely abandon 
for safer, even though from the standpoint 
the pathology, less rational procedures. 


LOBECTOMY AFTER EXTRAPLEURAL 
THORACOPLASTY 


It has been demonstrated that extraplev 1 
thoracoplasty is a relatively safe operat 
resulting in improvement approximatin; a 
symptomatic cure in a large proportion ol 
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the cases. If the symptoms are not relieved, 
it serves as a preparatory operation to second- 
ary lobectomy. The pleural cavity is obliter- 
ated by adhesions, lessening the tendency to 
empyema. The disturbance to respiration 
and circulation incident to a primary lobec- 
tomy is obviated. Ample exposure can easily 
be secured by wide incision without any 
marked symptoms of pneumothorax. Sauer- 
bruch writes that the marked shrinkage of 
the lung and hilum is very favorable for 
lobectomy, and he did not observe any tend- 
ency for the stump to retract into the hilum. 
He has performed such a secondary operation 
in 7 cases, with 1 death and with favorable 
results in the others. Heidenhain, Archi- 
bald, and de Quervain report successful 
cases. In 1 case in which I did a secondary 
lobectomy, the patient had been greatly im- 
proved by thoracoplasty performed 4 years 
before, the sputum having been reduced from 
more than 500 cubic centimeters in 24 hours 
to less than 100 cubic centimeters, and he was 
able to work at hard manual labor. During 
the last year, however, there had been a slight 
increase of cough and sputum with occasional 
attacks of chills and fever and he had one 
severe hemoptysis. The lobectomy was per- 
formed in two stages. He has been free from 
symptoms since. A second patient died 1 
week following secondary lobectomy from a 
streptococcus pericarditis and a third with 
symptoms of air embolism during the process 
of mobilization of the lung preliminary to the 
clamping off of the pedicle. 


CAUTERY EXTIRPATION OF THE 
DISEASED LOBE 


Rib resection for exposure and cautery 
destruction of the diseased portions of the 
lung have been carried out by Sauerbruch, 
Graham, and others. There is, however, some 
risk of hemorrhage and embolus. Sauerbruch 
reports g cases with cure in 1 and marked 
improvement in 5; 3 patients died. Lorey 
obtained one cure. Graham reports 20 cases 
of ‘chronic pulmonary suppuration”’ treated 
by cautery lobectomy; 30 per cent of the 
patients were healed; 20 per cent were free 
from symptoms but had bronchial fistula; 15 
per cent were markedly improved; in 15 per 











Fig. 11. Same case as in Figure ro. Lipiodol roentgen 
ogram following phrenic neurectomy and three stage 
thoracoplasty. Patient was practically symptom free for 2 
months, then cough and sputum recurred. Died of acute 
streptococcus pericarditis 1 week following mobilization 
of lung preliminary to lobectomy. 


cent the records were incomplete, and 20 per 
cent died. 

Displacing the diseased lobe through the 
chest wall and suturing it, allowing the pro- 
jecting portion to slough away spontaneously, 
has been accomplished by Whittemore. Of 5 
patients so operated on, he reported 2 as well; 
1 improved but still having a fistula; 1 died the 
tenth day of pneumonia of the opposite side. 

Sauerbruch reports 23 cases in which he 
placed a rubber band around the mobilized 
diseased lobe, removing the gangrenous mass 
in 2 or 3 weeks. After the discharge has be- 
come mucoid the bronchial epithelium is 
excised and the bronchus sutured. Three of 
the patients died, the others were completely 
healed. 


SUMMARY 


1. Bronchiectasis may be unilateral or 
bilateral, congenital or acquired. Most of the 
cases of bilateral involvement were probably 
originally unilateral. 

2. In the congenital type the dilatations 
result from intra-uterine anomalies or disease. 
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Symptoms develop only following secondary 
infection. Acquired bronchiectasis is due to 
mechanical dilatation of bronchi weakened by 
infection. 

3. The dilating force may be the atmos- 
pheric pressure in the presence of an intra- 
pleural pressure reduced below the normal by 
atelectasis or by other cause, or it may be the 
extrabronchial traction of fibrous tissue or a 
combination of these factors. 

4. The expiratory phase of coughing, dur- 
ing which the glottis is closed, does not pro- 
duce any dilating effect, since the increased 
intrabronchial pressure is produced by the 
chest walls, and the abdominal muscles 
through the relaxed diaphragm, applied 
therefore from without the bronchial walls. 

5. The characteristic syndrome of bron- 
chiectasis is a chronic cough with purulent 
sputum, a few rales over one or both bases, 
and a roentgenogram showing normal find- 
ings or only slight abnormalities in a patient 
in fair to good general condition. 

6. A positive contrast media bronchogram 
furnishes conclusive clinical proof, not only 
of the presence of bronchiectasis, but also of 
its site, extent, and type. It is the only means 
of a positive diagnosis in the incipient stage 
of the disease. 

7. The dilating force exerted by atmos- 
pheric pressure represented by the difference 
between it and intrapleural pressure and the 
extrabronchial scar tissue dilating traction 
can be completely neutralized by pulmonary 
collapse. Early diagnosis and prompt collapse 
will arrest the process before the dilatation 
has become extensive and widespread. 

8. Pulmonary collapse not only arrests the 
dilating process but also brings about a 
partial collapse of the dilated bronchi. 

9. Cicatricial contraction of fibrous tissue 
already present and secondary fibrosis that 
results from long continued collapse promotes 
complete obliteration of the diseased bronchi. 

10. The methods of partial pulmonary 
collapse are phrenic neurectomy, partial 
pneumothorax, and circumscribed thoraco- 
plasty. Those of relatively complete collapse 
are pneumothorax or thoracoplasty. 

11. Phrenic neurectomy is the method of 
choice in early cases. If it does not bring 





about sufficient relief of symptoms, a second- 
ary partial pneumothorax or thoracoplasty 
is indicated. In cases with extensive or 
advanced unilateral involvement, a phrenic 
neurectomy followed by a graded thoraco- 
plasty is the treatment of choice. Bilateral 
involvement of marked grade is beyond the 
hope of relief. 

12. Lobectomy secondary to thoracoplasty 
is a safer procedure than primary lobectomy, 
and is indicated in those cases in which the 
patient is not sufficiently relieved by thoraco- 
plasty. 

13. Cautery extirpation or eradication 
brought about by mobilizing and prolonged 
contraction of the diseased lobe, are alternate 
methods for cases with advanced extensive 
lesions. 

14. The best results may be expected from 
compression treatment in incipient cases, the 
early diagnosis of which is made possible by 
contrast media bronchography. 
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YF YAHE most important considerations in 
surgical treatment of intrathoracic new- 
growths are: early diagnosis of the lesion; 

careful selection of cases; pre-operative prepa- 
ration of the patient; selection of the most 
accessible method of approach; application of 
adequate mechanical means for maintaining 
intrapleural and intrapulmonary pressure ; and 
most rigid supervision of the postoperative 
care of the patient. 

The significance of early recognition of these 
tumors cannot be overestimated. If surgical 
intervention is delayed, removal of the tumor 
may be impossible or may be attained at a 
greatly added risk because of the extensive 
involvement of, or the encroachment on, and 
attachment to important structures within 
the thorax. Large tumors may cause marked 
disturbance in the normal pressure in the 
pleural cavity and may seriously interfere 
with the function of the thoracic viscera, 
thereby increasing the operative risk. 


1 Presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 


In malignant disease the importance of 
early diagnosis is obvious but with all of the 
modern improvements in thoracic diagnostic 
methods, it is often impossible to distinguish 
between malignant and benign growths before 
operation. I believe that most of these tumors 
are potentially malignant and that they should 
be removed early before malignant degenera- 
tion has occurred. 

The most outstanding advance in the early 
diagnosis of these tumors has occurred since 
the use of roentgen rays. The most accurate 
knowledge as to the typeof lesion, its situation, 
and extent, is obtained by a series of roent- 
genograms taken in different positions, par- 
ticularly by anteroposterior stereoscopic films, 
and by films made to show lateral and oblique 
views. In addition fluoroscopic examination 
is valuable. A similar series of roentgeno- 
grams should be taken in practically all cases, 
after induction of pneumothorax, and in cases 
in which pleural effusion is present after 











On patient’s admission. Lateral view showing 


Fig. 1. 
the tumor in the posterior mediastinum. 


aspiration of the fluid and its replacement 
with gas. In some cases the roentgenograms 
taken after the injection of lipiodol into the 
bronchial tree are of additional aid in estab- 
lishing a definite diagnosis. Bronchoscopic 
examination often is of diagnostic aid in de- 
termining the presence of an intrabronchial 
lesion. Thoracoscopic examination is useful in 
selected cases for determining the presence of 
lesions of the pleura or of lesions projecting 
into the pleural cavity. Occasionally it may 
be advisable to remove tissue for microscopic 
examination, but in most instances I prefer to 
perform thoracotomy. 

The greatest care should be exercised in the 
selection of cases for operation. Each patient 
should be subjected to the most rigid general 
examination with particular reference to the 
vital capacity of the lungs, the function of the 
heart and kidneys, and the possible existence 
of an associated organic or constitutional dis- 
ease which may increase the operative risk. 
If the general examination reveals any asso- 
ciated organic or constitutional disease, it 
should be treated first. In the series of cases 
which forms the basis of this paper, two pa- 
tients were treated for syphilis, one patient 
was treated for diabetes, and one was oper- 
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Fig. 2. Large circumscribed tumor involving entir 
right upper portion of thorax, extending from apex to ninth 
rib, probably benign tumor. 


ated on for removal of a renal stone before th: 
thoracic operation. 

Patients who present operable intrathoraci 
lesions rarely demand emergency operation: 
I believe that all of these patients should b 
kept in the hospital under observation for 1 1 
2 weeks before operation. The most commo 
symptoms which demand any immediat 
treatment are dyspnoea and cyanosis. Thes: 
are usually caused by increased intrapleur:'! 
pressure, from the size of the tumor, fron 
pleural effusion, or from both. Rest in bed 's 
often all that is necessary to relieve thc e 
symptoms. Ifa pleural effusion is present t ¢ 
symptoms will be relieved by aspiration. |{ 
symptoms are due to the increased press: "e 
caused by the tumor, administration of oxy; ‘n 
may be necessary. In 3 cases of the series e- 
peated aspirations were made; before op: a- 
tion in one case it was necessary to admini: er 
oxygen. 

The most important pre-operative prep a- 
tion consists in induction of pneumoth ax 
when possible 7 to 10 days before operat »n. 
In many cases this is not possible becaus of 
adhesions of the lung to the thoracic © ill, 
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Fig. 3. Posterolateral incision along the vertebral border of the scapula and lat 
erally along the seventh rib showing incision through the soft tissues of the thoracic 
wall and into the pleural cavity, with partial resection of the fifth rib. Intercostal 
vessels cut between ligatures and ribs drilled for reconstruction before the necessary 








ribs to increase the exposure are sectioned. The insert shows the site of incision. 


either as a result of the existing disease or of 
some pre-existing inflammatory disease which 
involves the pleural surfaces of the lung and 
the thoracic wall. I think it advisable to in- 
duce the pneumothorax slowly, taking 3 to 5 
days to complete the collapse of the lung. 
Preliminary pneumothorax is most desirable, 
as it permits the patient to become accus- 
tomed before operation to the altered intra- 
pleural pressure associated with unilateral 
collapse. This is undoubtedly an added pro- 
tection to the patient and decreases the im- 
mediate operative risk, for many of these 
operations are very severe, and a sudden con- 
dition of pneumothorax, produced at the time 
of operation, is often a great burden on the 
patient’s powers of adjustment and resistance. 





Most of the advancement that has been 
made in surgery of intrathoracic diseases has 
been accomplished because of the marked 
improvement in anesthesia. The types of 
anesthetic to be used vary with the condition 
of the patient and with the experience of the 
anesthetist. In all cases of this series ethylene 
or nitrous oxide and oxygen were used. 

The method of administration of the anas- 
thetic is of paramount importance, for the 
greatest immediate risk of intrapleural opera- 
tions is the danger of open pneumothorax with 
collapse of the lung. This often produces 
severe respiratory and circulatory disturbances 
and may result in sudden death. These dan- 
gers, which have been the greatest obstacle to 
thoracic surgery, have been practically obvi- 
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Fig. 4. Complete exposure by resection of the fifth rib 
and section of the third, fourth, and sixth ribs, showing 
large posterior thoracic and mediastinal tumor in the 
upper right portion of the thorax. The upper and middle 
lobes of the right lung are completely collapsed over the 
surface of the tumor. Beginning removal of the adherent 
lung from the tumor. 


ated by the use of differential pressure anzs- 
thesia. This can be administered with a closed 
mask or by intrapharyngeal or intratracheal 
insufflation. If there is any possibility that 
both pleural cavities will be opened, intra- 
tracheal anesthesia administered with a posi- 
tive pressure apparatus is essential. Inasmuch 
as it is impossible before operation to deter- 
mine when this may occur, either from acci- 
dent or necessity, I believe that this type of 
anesthesia should be used in most intrapleural 
operations. 

The chief technical problems associated 
with surgical removal of these growths are as 
follows: (1) the difficulty of access through the 
bony encasement of the thorax and the neces- 
sity of selecting a method of approach which 
will give the greatest exposure of the tumor 
with the minimal amount of trauma to thoracic 
viscera and thoracic wall; (2) the dangers of 
traction on the vital structures in the medias- 
tinum to which the tumor may be adherent; 
there is usually a marked fall in blood pressure 
and increase in pulse rate with symptoms of 
shock following traction produced by remov- 
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Fig. 5. Large posterior thoracic and mediastinal neuro 
fibroma after complete dissection of the adherent lun: 
from its surface. Lung adherent to the parietal pleura. 


ing tumors that are adherent to the pericar 
dium or great vessels at the base of the heart 
and (3) the complete reconstruction of th: 
thoracic cage that is advisable so as to restor: 
the normal relations of the thoracic viscer 
and to give the minimal amount of deformity 

The entire operative procedure should | 
thoroughly planned for each case before th 
patient enters the operating room so th: 
there is the least possible delay in the actu 
operation. The element of time is a significa 
factor in thoracic surgery. It is rarely advi 
able to keep the pleural cavity open more th 
30 to 45 minutes because of the rapid loss 
body heat and the severe strain on the cardi 
and respiratory reserve. If it is necessary 
cause collapse of the lung in the course of 
moval of an extrapulmonary lesion, it is ad\ 
able to inflate the lung every 3 to 5 minute 
re-establish the circulation and to a\ 
trauma to the parenchyma of the lung. 

The method of approach of intrathor 
tumors depends on the situation of the grov 1. 
If the tumor is attached to the thoracic we it 
is best to make the incision over the site 0! 1¢ 
tumor. If the tumor is in the anterior or »s- 
terior mediastinum or in the lung, I pref: to 
make a posterolateral incision between hie 
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lig. 6. Large cavity resulting from complete removal 
of the large posterior thoracic and mediastinal tumor. 
Lung partially collapsed. Repair of many areas of injury 
to the lung and using coagulation cautery for control of 
multiple bleeding points deep in the posterior mediastinum 
and on the surface of the lung. 


vertebral border of the scapula and the spinal 
column and to extend the incision laterally 
just below the angle of the scapula. The 
pleural cavity can be opened through the 
intercostal space or through the posterior 
periosteum after partial resection of a rib. 
The vertical position of the incision through 
the thoracic wall depends on whether the 
tumor is in the upper or the lower part of the 
thorax. 

The type of operation depends, to some ex- 
tent, on the lesion found and on the indica- 
tions which are present in each case. 

In the past 5 years I have performed trans- 
pleural operation in 28 cases of intrathoracic 
tumor. In this paper I shall give a brief sum- 
mary of the entire series, including the types 
of tumors, the methods of their surgical re- 
moval, the postoperative complications, and 
the results to the present time. I am also 
reporting a recent case of mediastinal tumor 
to illustrate the usual posterior transpleural 
type of operation that I prefer in these cases. 
Of the entire series of 28 cases, pneumothorax 
was induced before operation in 18. 
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Complete reconstruction of the thorac wall 


Fig. 7. 
after removal of large posterior mediastinal tumor by 
transpleural operation. Ribs sutured with catgut. Muscles 
of thoracic wall closed in layers and thoracic cavity closed 
without drainage. 


In 20 cases the tumor was completely re- 
moved in a transpleural operation of one stage. 
This, I believe, is the operation of choice for 
all tumors of the mediastinum, or those which 
involve the thoracic wall. In removing some 
tumors of the lung, it may be advisable to do 
an operation in multiple stages. In one case 
the tumor was completely removed by an 
extrapleural operation in one stage. This 
procedure I have attempted in several cases, 
but I believe it is rarely possible or advisable. 
In most instances, the pleura is so adherent to 
the tumor that the pleural cavity is ultimately 
opened, with the accompanying danger of 
open pneumothorax, and the wide separation 
of the pleura from the thoracic wall which is 
necessary during this procedure delays heal- 
ing and produces excessive pleural effusion. In 
one case the tumor was completely removed 
by an operation in two stages. The first stage 
was directed at mobilization of the growth and 
fixation of the pleura to the thoracic wall. The 
tumor was removed at a second operation. 
The objective of the first stage of the opera- 
tion was defeated in this instance because of 
the occurrence of an extensive pleural effusion 
which required repeated aspirations, and not 
only delayed the time of the second operation 











Fig. 8. One month after operation. Lung practically 
expanded. Some collapse at site of the tumor with slight 
thickening of the pleura. 


but increased the operative risk. In 6 cases 
the tumor was partially removed by a trans- 
pleural operation in one stage. In all of these 
6 cases there were extensive malignant condi- 
tions of the lung; the disease was found to be 
more extensive than it had been thought to 
be at the beginning of the operation, and 
infiltration into the thoracic wall and medi- 
astinal structures made complete removal 
impossible. 

The postoperative care is of utmost impor- 
tance. There is usually considerable shock 
following operation, and every care should be 
directed toward minimal loss of body heat 
while the patient is on the operating table, and 
immediately after he returns to his room. The 
application of hot water bottles around the 
body and the introduction of hot saline solu- 
tion by rectum are of value in maintaining 
body heat on the operating table. A large 
electric pad, covering the entire bed, is of 
great advantage after operation. When there 
has been much fall in blood pressure, most 
patients will require intravenous injection of 
saline solution which should be given very 
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slowly. If there has been much loss of blood, 
transfusion of blood should be given. Dysp- 
noea and cyanosis may occur immediately 
after extensive operative procedures or as a 
late result of pleural effusion. They are treated 
by immediately placing the patient in an 
oxygen chamber. This is the most efficient 
method of administering oxygen, as the neces- 
sary general and special care can go on with 
the least amount of exertion to the patient. 
This often proves to be a life-saving procedure. 
Oxygen was administered to 12 of the 28 
patients of this series. 

In practically all cases, more or less severe 
pleural effusion develops. In approximately 
half of the cases, it is very mild and will not 
require aspiration, or at least not more than 
once. In the remaining half of the cases the 
pleural effusion may be severe and may re- 
quire repeated aspiration; in a third to a half 
of these cases empyema may develop which 
will require drainage. Empyema usually oc 
curs in cases in which it has been necessary 
to cut through the tissue of the lung to remove 
the growth; it occurs most commonly in cases 
of malignant tumors of the lung, or in cases in 
which there has been considerable trauma t: 
the parenchyma of the lung, due to the re 
moval of a large adherent tumor, most ofte: 
following removal of teratomas or dermoids 0 
the anterior mediastinum. In this series, re 
peated aspirations were required in 15 cast 
and in 5 cases acute empyema developed. | 
4 of the patients in which empyema develope: 
benign tumor was present; in 3 dermoids, a! 
in 1 casea fibroma. All the patients recovere: . 

The results to the present time, in the e - 
tire series of 28 cases, have been divided in’ > 
two groups: those in which the conditi 
was malignant and those in which it v 
benign. 

In 14 cases there were malignant growt 
6 sarcomata, 2 endotheliomata, 4 adenoc 
cinomata, and 2 squamous-cell epitheliom: 
One patient died from the operation; 9 h 
died subsequently, due to recurrence. |: ir 
patients are still living. 

The one operative death occurred on ie 
seventh postoperative day, from cerebral « 1- 
bolism. The tumor in this case was a Ss a- 
mous-cell epithelioma; evidently it had | en 
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a dermoid of the anterior mediastinum and 
had degenerated. Two patients with adeno- 
carcinoma, who were subjected to partial 
lobectomy, lived less than a year, and died of 
recurrence. Of two patients with endothe- 
lioma, one lived less than a year and the other 
lived more than 2 years. Phrenicotomy was 
done in both of these cases to utilize the 
relaxed diaphragmatic muscle in the repair of 
the defect in the thoracic wall which resulted 
from removal of the tumor. In one of these 
cases it was necessary to remove a portion of 
the diaphragm which was involved with the 
tumor. 

Five patients with sarcoma lived from 1 
year to 2!4 years after operation and died of 
recurrence. One patient with sarcoma is liv- 
ing for more than 5 years after operation, 
without evidence of recurrence. Two of these 
patients had been known to have tumors for 
several years before operation; evidently they 
had been benign but had undergone malignant 
degeneration. In the 2 other cases of sarcoma, 
the tumors were only partially removed be- 
cause of extensive involvement of the thoracic 
wall and mediastinum, and both patients lived 
less than a year. One patient with squamous- 
cell epithelioma, which probably arose from 
degeneration of a dermoid of the anterior 
mediastinum, is living less than a year after 
operation. Two patients with adenocarcinoma, 
on whom partial lobectomy was done, are 
living less than a year after operation. 

The end-results in these malignant cases, 
although not satisfactory, are probably as 
favorable as results obtained in operations on 
extensive malignant growths of high grade 
elsewhere in the body. They at least indicate 
that removal of malignant lesions from the 
thorax can be accomplished without serious 
operative risk, and they show the necessity 
of early diagnosis and institution of treat- 
ment before the lesion has extended beyond 
the possible limits of surgical removal. The 
clinical history and disclosures at operation in 
four of these cases indicated that the tumor 
was probably benign at the onset and had 
undergone malignant degeneration. In 2 of 
these cases the tumors were fibrosarcomas and 
in 2, squamous-cell epitheliomas; evidently 
they arose from degeneration of fibromata and 
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dermoids. The possibility of malignant de- 
generation of benign growths is an additional 
important reason for early operation. 

The operative results in the 14 cases in 
which the growths were benign were satisfac- 
tory. Twelve of the patients are living for 
from 1 to more than 4 years since operation. 
All have been completely relieved of symp- 
toms, and there has been little, if any, dis- 
ability or deformity as a result of surgical 
intervention. The histological examination 
of the tumors disclosed that 5 were neuro- 
fibromata; 2 fibromata; 4 teratomata; and 
rt an osteochondroma. The enormous size 
that these benign tumors may attain often 
causes serious injury to thoracic viscera and 
increases the risk of operative removal. The 
possibility of malignant degeneration, par- 
ticularly of fibromata and teratomata, is an 
additional reason for their early diagnosis and 
removal. 

Two deaths were attributed to operation; 
both were from cardiac failure. One was 
directly due to surgical operation. The other, 
although it must be considered an operative 
death, could more justly be considered the re- 
sult of delayed operation; the patient was i 
extremis from a huge tumor, which almost 
filled the thorax, and which was of several 
years’ duration; myocardial degeneration and 
arteriosclerosis were associated; the systolic 
blood pressure was 240 millimeters of mercury. 
The condition of the patient and the urgency 
and magnitude of the procedure made opera- 
tion hazardous. I believe that all of these 
patients should be operated on early, and that 
an operation in one stage is the procedure of 
choice. 

The following report is of a recent case of 
posterior mediastinal tumor, with illustrations 
of the roentgenological findings and of the 
usual posterior thoracotomy and transpleural 
removal of the tumor in one stage. 


REPORT OF CASE 


A woman, aged 48 years, came to the clinic, June 
9, 1930. She had been in good health until 9 months 
previous to her admission at the clinic, when a dull 
pain developed and was projected from the mid- 
sternal region, through to the upper right posterior 
portion of the thorax. This pain had been most 
marked on exertion and had been progressively more 
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severe. Dyspnoea on moderate exertion had been 
noted in the past few weeks. The patient also had 
a severe attack of pain over the left lower quadrant 
of the abdomen. This pain was projected through 
to the back and lasted for several hours. Morphine 
was necessary for relief. She had had numerous 
attacks, similar to this, since that time. The attacks 
varied in intensity and usually were associated with 
vomiting and burning on urination. She had lost 
25 pounds in weight. 

General examination was essentially negative ex- 
cept for dullness to percussion and absence of breath 
sounds over the upper part of the right lung. The 
systolic blood pressure was 188 and the diastolic, 94, 
measured in millimeters of mercury. Urinalysis gave 
negative results, except for the test for albumin. 
The concentration of hemoglobin was 8o per cent. 
Leucocytes numbered 8,200 in each cubic millimeter 
of blood. The Wassermann reaction of the blood was 
negative. 

Roentgenologic examination gave evidence of a 
large tumor in the upper right portion of the thorax, 
which caused marked collapse of the upper and 
middle lobes. The lateral view revealed that the 
tumor was in the posterior mediastinum (Fig. 1). 
Roentgenological examination of the kidneys, ure- 
ters, and bladder revealed a shadow in the pelvis of 
the left kidney. 

Because of the prominence of the renal symptoms, 
it was thought best to consider the condition of the 
kidney first. Cystoscopic examination revealed a 
large, branched stone filling the pelvis and calices of 
the left kidney; there was moderate impairment of 
the function of the left kidney. Because of impair- 
ment of renal function it was thought advisable to 
remove the renal stone first, and left pelviolithotomy 
was done June 16, 1930. The patient was then per- 
mitted to go home and was advised to return to the 
clinic in 2 months for further consideration of the 
thoracic condition. At the time of her return, 
September 1, the result of the renal operation was 
found to be very satisfactory. The renal function 
was normal and the patient was entirely relieved of 
all renal symptoms. On re-examination of the 
thorax, it was found that there had been practically 
no change in the size of the thoracic tumor, as 
shown by general and roentgenological examination, 
and a diagnosis was made of large intrathoracic 
tumor of the upper right posterior portion of the 
mediastinum with almost complete collapse of the 
upper and middle lobes of the right lung (Fig. 2). 

September 6, under intratracheal administration 
of ethylene and nitrous oxide, mediastinotomy was 
performed in the upper right posterior portion. 
Partial removal of the sixth rib and of sections of the 
seventh, fifth, and fourth ribs was accomplished, 
with complete transpleural removal of the tumor. 

A posterolateral incision was made along the 
vertebral border of the scapula and about 14 centi- 
meters of the sixth rib was removed. It was neces- 
sary to cut the seventh, fifth, and fourth ribs in 
order to expose the tumor, which occupied the entire 





upper right posterior part of the thoracic cavity and 
of the mediastinum. The upper and middle lobes 
of the right lung were almost completely collapsed 
and were very adherent over the surface of the 
tumor. It was necessary to cut through the tissue 
of the lung in several places while dissecting the lung 
from the tumor. These incised portions were re- 
sutured. There were many bleeding points in the 
lung, in which the bleeding was stopped by electro- 
coagulation. The lung was adherent to the thoracic 
wall below the tumor, and after the tumor had been 
removed there remained a large pocket, which ex- 
tended into the posterior mediastinum over the body 
of the vertebra. The tumor had its origin at the 
level of the sixth interspace, posteriorly, close to the 
juncture of the ribs and spinous processes, and 
probably originated from the intercostal nerve at 
this point. The lung was fully inflated at the com- 
pletion of the operation and the thoracic cavity was 
closed without drainage. The patient was given a 
transfusion of 500 cubic centimeters of blood before 
leaving the operating table. Microscopic study of 
the tissue revealed lipoid degeneration in a neuro 
fibroma. The tumor measured 15 centimeters, 
5 centimeters, and 7 centimeters in various diame 
ters, and weighed 450 grams (Figs. 3, 4, 5, 6, and 7) 

The patient’s immediate convalescence was un 
eventful. The first roentgenogram, taken the day 
after operation, gave evidence of partial collapse o! 
the lung at the site of the tumor, but no evidence o 
fluid. The second roentgenogram, taken on th 
second day after operation, showed evidence of : 
moderate accumulation of fluid at the site of r 
moval of the tumor. The third roentgenogram 
taken on the third day after operation, indicated th 
presence of a considerable amount of fluid, whic 
necessitated aspiration on the fourth day becau 
of symptoms of pain and dyspnoea. The patient 1 
quired repeated aspiration over a period of 2 week 
She ran a moderate septic temperature ranging fro 
normal to ror degrees F. The fluid became turb 
and on culture was found to contain streptococ 
Therefore, a small catheter was inserted through t 
line of incision, for the purpose of irrigation. 
present there is moderate collapse of the upper a 
middle lobes of the lung, at the site where the tun 
was. Undoubtedly, this results from the trauma © 
the lung both from the pressure of the tumor : 
from the dissection necessary for its removal. 
patient has been dismissed from the hospital « 
her condition is satisfactory (Fig. 8). 


This case is of interest because of the 
portance of the removal of the renal st ce 
first, thereby eliminating the possibility of. y 
renal complication during the operative « re 
of the thoracic lesion. Attention to the r al 
stone was made possible in this case bec: se 
the thoracic symptoms, although they e- 
came progressively more marked, were ot 
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severe enough to necessitate immediate treat- 
ment. The tumor was very large. The com- 
paratively mild symptoms were due primarily 
to the type of tumor, which is benign, and to 
its situation in the upper posterior portion of 
the thorax and of the mediastinum. This may 
be termed the most silent area of the thorax; 
a tumor in this region may become very large 
without producing severe symptoms. The 
complicating factors of the pleural effusion 
and its becoming infected were the result of 
the destruction of the parenchyma of the lung 
due to the pressure of the tumor and to the 
trauma and cutting into the pulmonary tissue 
that was necessary during its removal. Al- 
though it was fortunate that the patient pre- 
sented herself for examination and operation 
before either of the conditions became urgent 
and greatly increased the operative risk, I 
believe that the period of convalescence would 
have been shortened and less eventful, and 
that the operative result would have been 
more satisfactory had the tumor been re- 
moved before it had become so adherent to 
the lung and had caused so much destruction 
of the pulmonary parenchyma. 


DISCUSSION 


ALTON OcHSNER,! M.D., New Orleans: The two 
especial phases of thoracic surgery which I propose 
to discuss tonight are empyema and bronchiectasis. 
As emphasized by Dr. Lockwood, it is essential to 
differentiate between the synpneumonic and meta- 
pheumonic types of empyema in order that proper 
therapy may be instituted. In a series of 100 con- 
secutive cases of acute empyema admitted to the 
Charity Hospital at New Orleans and recently stud- 
ied by Dr. Gage and me, the mortality in the syn- 
pheumonic type was 29.5 per cent, whereas that of 
the metapneumonic type was 9.6 per cent, three 
times as high in the former as in the latter variety. 
The high mortality existed even though in most 
cases of synpneumonic empyema either aspiration 
or closed drainage had been used until the medias- 
tinum had apparently become fixed and the pneu- 
monic process had subsided. The type of pleural 
exudate varies in different types of pneumonia. A 
knowledge of the types of pleural exudate is ex- 
tremely important as regards both prognosis and 
treatment. In the Charity Hospital series there 
Was a 25 per cent mortality in those cases with a 
serous exudate, a 100 per cent mortality in those 
cases with hemorrhagic exudate, and only a 6.4 
per cent mortality in those cases in which the 
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exudate was distinctly purulent. In the presence 
of either a serous or hemorrhagic exudate, open 
drainage is absolutely contra-indicated as has been 
demonstrated repeatedly by various authorities. 

No one type of treatment is applicable to all 
cases of acute empyema thoracica. In the Charity 
Hospital series in which the treatment was con- 
ducted by a large number of individuals without 
any concerted plan in mind, the following results 
were obtained by the various methods of treatment: 
From aspiration alone 41.7 per cent either com- 
pletely or incompletely recovered, 25 per cent were 
unimproved, and 33.3 per cent died. From aspira- 
tion plus air injection 73.6 per cent either com- 
pletely or incompletely recovered, 15.7 per cent 
were unimproved, and 10.7 per cent died. Following 
intercostal drainage 89 per cent either completely 
or incompletely recovered, none was unimproved, 
and 11 per cent died. Following rib resection 84.1 
per cent either completely or incompletely recov- 
ered, 2.6 per cent were unimproved, 13.1 per cent 
died. As regards the after-treatment there was a 
distinct difference in the results obtained in the 
Charity Hospital series between those which were 
treated by open and those treated by closed drain- 
age. Of those treated by open drainage 72.7 per 
cent recovered, 9.1 per cent were cured, making a 
total of 81.8 per cent either recovered or cured, 
3 per cent were unimproved, and 15.2 per cent died, 
whereas in those treated by closed drainage 77.8 
per cent recovered, 12.3 per cent were cured, mak- 
ing a total of 90.1 per cent either recovered or 
cured, none was unimproved, and 9.9 per cent died. 
Closed drainage resulted in a distinctly greater 
number of recoveries and cures and a smaller num- 
ber of deaths. Cases of acute suppurative pleurisy 
should, however, be individualized. Unless ade- 
quate supervision is practiced, closed drainage will 
probably result in a higher mortality than open 
drainage, because the latter is more “fool proof.” 
Open drainage is, however, less physiological than 
closed drainage and unless steps are taken to bring 
about a re-expansion of the lung, the lung may 
remain collapsed and the persistence of an infected 
pneumothorax may develop and persist—a rather 
frequent cause of chronic empyema. 

The development of chronicity inempyema is espe- 
cially to beavoided. Preventable causes of chronic em- 
pyema are delayed or inadequate drainage, persistence 
of pneumothorax, or fibrosis of the lungs, presence of 
foreign bodies, and osteomyelitis of the ribs. Un- 
preventable causes of chronicity are tuberculosis of 
the pleura and bronchopleural fistulae. Tuberculous 
pleurisy occurred in 13 per cent of our cases, whereas 
pleural fistulae occurred in only 3 per cent. This 
latter small figure is probably due to the fact that 
certain cases of pleural fistula were not recognized 
more frequently. The necessity for dependent 


drainage is a surgical axiom, and one of the most 
frequent causes of inadequate pleural drainage is 
failure to drain the most dependent portions. In 
cases of total empyema in order to secure dependent 
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drainage Nather and I advocated and have em- 
ployed successfully drainage through the costo- 
phrenic angle by the resection of the twelfth rib. 

In regard to Dr. Hedblom’s paper on bronchiec- 
tasis; there are many causes of bronchiectasis, the 
most frequent of which, I am convinced, is a chronic, 
low grade infection of the bronchial tree. This, in 
turn, is secondary in a large majority of individuals, 
especially in children, to chronic infection of the 
nasal accessory sinuses, the infected material being 
aspirated into the tracheobronchial tree. From my 
experience it is evident that infection of the bron- 
chial mucosa, i.e., bronchitis, precedes the bronchial 
dilatation in by far the majority of cases. It is also 
probable that there is primarily a functional dilata- 
tion of the bronchi and bronchioles and later the 
typical bronchiectatic lesion described by patholo- 
gists, i.e., dilatation, replacement of elastic tissue 
and musculature by fibrous tissue, occurs. A 
series of apparently normal students examined at 
the University of Wisconsin, all of whom complained 
of chronic bronchitis or were subject to attacks of 
acute bronchitis, were examined bronchographi- 
cally. Ninety-five per cent of these young, normal 
individuals, complaining only of bronchitis, showed 
definite evidence of bronchial dilatation. Bron- 
chiectasis occurs much more frequently than is 
generally supposed and is without any doubt the 
most frequent chronic pulmonary affection. 

Little dependence can be placed on history and 
physical findings in early cases of bronchiectasis, be- 
cause these are varied and often insignificant. Cough 
may be, and frequently is, the only symptom. The 
cough is usually productive, but the possibility of a 
“dry bronchiectasis” must always be considered. 
The diagnosis of bronchiectasis except those in the 
advanced stages can be made only by bronchog- 
raphy. 

‘The treatment of bronchiectasis depends upon the 
severity of the lesion and the condition of the 
patient. Ideally, in the advanced cases of bron- 
chiectasis, an extirpation of the diseased portion 
of the lung is the method of choice. However, be- 
cause of the high mortality associated with such 
an operative procedure when performed as the usual 
lobectomy or cautery pneumectomy of Graham, 
this type of therapy is not applicable to the less 
advanced cases. Collapse, as suggested by Dr. 
Hedblom, is desirable in certain selected cases, but 
is hardly justifiable in the early cases and is prob- 
ably only palliative in the more advanced cases, 
because of the rigidity of the bronchiectatic cavities, 
which resist collapse. In the early and the less ad- 
vanced case no operative procedure is probably 
justifiable. It is especially in this case that the 
conservative treatment is of greatest value. Ob- 


viously in the advanced cases in which there is 
replacement of the elastic tissue and bronchial mus- 
culature by a scar transforming the bronchi and 
bronchioles into rigid tubes, conservative treatment 
can be only symptomatic. The conservative treat- 
ment consists of postural drainage and the repeated 
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introductions of iodized oil into the tracheobronchial 
tree. The value of the conservative treatment is 
exemplified by the results obtained in 151 cases 
which have been treated either by my associates or 
by me. In 28.4 per cent a symptomatic cure was 
obtained. In 13 per cent of these a radiographic 
cure was obtained; 50.3 per cent were symptomati- 
cally cured, but had a recurrence of symptoms 
following a reinfection, which recurrence, however, 
responded to symptomatic cure with conservative 
treatment; 20.5 per cent were improved, but are 
still under treatment. The action of iodized oil in 
bronchiectasis, I believe, is twofold. It acts me- 
chanically by displacing the bronchial secretions and 
facilitates expectoration. More important, how- 
ever, is its bactericidal effect. We have been able 
to demonstrate that following the introduction of 
the iodized oil the number of organisms within the 
sputum, obtained by actual count, is decreased. 

GeorRGE P. Mutter, M.D., F.A.C.S., Philadel 
phia: The surgical treatment of diseases in the 
thorax now stands nearly on a par with the manage 
ment of abdominal disease, although of compara- 
tively recent development. Lesions of the heart and 
lungs, pleura, or mediastinum can be reached with 
comparative ease and an ever increasing safety. Th 
surgeons who have read papers tonight are part 0! 
that group interested in thoracic surgery who hav 
brought about much of the progress which enables 
us to treat these diseases successfully. 

The surgical removal of tumors of the lung, pleura 
or mediastinum is being attempted more frequentl) 
as shown by the fact that Harrington is able to 
report a series of 28 cases operated upon during a 
period of 5 years. It is true, as he says, that the 
roentgen ray is by far our most useful agent in the 
localization of a thoracic tumor and I believe that 
such an examination should be followed by another 
after the establishment of pneumothorax, if this is 
possible. Eloesser was the first in so far as I kno 
to call attention to the great importance of an in 
duced pneumothorax before operation, habituating 
the lung to the pressure effect of the open chest. 
The idea seemed fanciful at first but it has taken 
hold. I rarely use endotracheal anesthesia now, 
preferring to get the positive pressure with the gas 
mask. I notice that he prefers a posterolateral 
incision even if the tumor is located in the anterior 
mediastinum but I think that we can develop an 
approach through the sternum somewhat after the 
method of Duval-Barasty which will more easily 
reach the anterior growths. ; 

Cancer of the lung parenchyma should be easy 0! 
removal if gotten early enough to enable partial 
lobectomy to be done, but cancer in the bronchus 
will require desiccation and radium treatment 
through the bronchoscope. 

Abscess of the lung, if single and in the paren- 
chyma, is no doubt embolic in origin in most cases 
or residual to a pneumococcic suppuration. It 1s 
only necessary to determine if such an abscess can 
be emptied by the patient through the bronchial 
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system to reach a decision as to treatment. With 
good drainage possible by posture, and the efficient 
use of the bronchoscope to “‘keep the drainage tube 
clean’? many patients will make a good recovery 
without other treatment. 

If no drainage can occur, no changes will be seen 
in the shadow shown by X-ray and no fluid level, 
and there will be persistent septic symptoms, hence 
it is futile to suggest anything except external 
drainage. 

Suppurative bronchiectasis is an entirely differ- 
ent proposition and Hedblom very clearly points 
out how it develops. I had expected to see a greater 
incidence of this disease as a result of the great 
epidemics of “flu” pneumonia. It may be that the 
lung fibrosis is not sufficient to disturb the pressure 
relations in the absence of a destructive inflam- 
matory process, or as Hedblom states, a fixation of 
the chest walls may diminish the dilating effect of 
inspiration on the shrunken lung. Hedblom’s de- 
scription of the clinical aspects, with emphasis on 
the chronic cough with purulent sputum as the key 
symptom and his statement that X-ray rarely shows 
any characteristic lesion unless reinforced by con- 
trast media, deserves particular attention. 

In the treatment of a definitely unilateral lesion 
fairly widespread in extent I think that his plan of 
phrenic neurectomy followed by graded thoraco- 
plasty should be adopted. If the lower lobe alone 
seems involved by a limited process I would prefer 
to consider lobectomy without thoracoplasty, or at 
least after a thoracoplasty of the Sauerbruch type. 
As he says, cautery extirpation is particularly in- 


dicated in advanced extensive lesions and if this is 
attempted the primary exposure should be as large, 
almost, as the area to be extirpated. I believe that 
I have erred more frequently in making a too small 
exposure in the first stage operation for lung abscess 
or suppuration than to have feared that it was too 
large. With a large opening the deft use of the 
cautery unroofs the cavity and enables a light gauze 
pack to stimulate discharge and healing better and 
more safely than do rubber tubes. The multiple 
cavity variety, the bronchiectatic abscess as it is 
so frequently termed, cannot be drained adequately 
unless converted into a wide deep hole by the 
cautery. 

Empyema is an interesting condition, thoroughly 
understood, easily diagnosed, treated by simple 
technique, and yet with a rather high mortality 
rate, which has led so many into the pitfalls of 
technical argument. The cavity must be emptied 
of its pus and kept drained. The lung must be 
brought out to the chest wall. If the drainage has 
been done sufficiently early and is adequate, the 
exudate easily clears up, and the lung fills out if 
respiration through the drainage tube is prevented. 
There is no special trick to it. If one waits for the 
subsidence of the pneumonia, operates in the meta 
pneumonic stage, empties the cavity gently, and 
stimulates resistance the mortality of the disease 
will be quite low provided that complications of 
infection elsewhere do not occur or that the strepto- 
coccus in diffuse infection is not the causative agent. 
There is too much argument about small technical 
affairs in the treatment of empyema. 
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in wild monkeys of Panama was made 

about one year ago but no success 
attended efforts to secure an unharmed living 
specimen of a monkey carrying the disease. 
A later expedition has been made that did 
secure, in an unharmed condition, six juvenile 
and two infant monkeys with malarial infec- 
tions. These animals were caught in the 
uninhabited portion of Panama known as the 
Coto region and they were brought to the 
Gorgas Memorial Laboratory and placed in 
screened quarters. 

Several experiments in efforts to transfer 
monkey malaria to man and human malaria 
to the monkey have been made in the Eastern 
hemisphere but they produced refractory re- 
sults or were surrounded with circumstances 
that seemed to leave the question in doubt. 
In view of the fact that our Western hemi- 
sphere monkey malaria is difficult if not 
impossible to distinguish from human quartan 
and tertian malaria and that our monkey 
malaria might also be different from that of 
the Eastern hemisphere, it seemed wise to 
repeat such experiments. 

We secured for our tests eight human 
volunteers who were young men (18 to 22 
years of age) that had lived in the most 
northern part of the United States where 
malaria is not endemic. These men had never 
been in an area where malaria existed until 
they arrived on the Isthmus of Panama. It is 
true they had lived on the Isthmus from 7 to 
14 days before the tests were started but they 
were housed under the best local conditions 
available for their protection from a malarial 
infection. 

Direct methods employed. Seven of the men 
were given subcutaneous injections of para- 
sitized monkey blood (14 to 2 cubic centi- 
meters) and 5 of the men, in addition, were 
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given 1 cubic centimeter of similar blood 
intravenously. 

Indirect method employed. All of the 8 men 
were bitten with mosquitoes that had fed on 
the parasited monkeys. Our local mosquito 
carriers of human malaria were used in this 
effort. 


A? tarsimaculatus was used on A.D. who received 
25 bites over a period of time from March 20 to 
April 1, 1930. 

A. tarsimaculatus was fed on A.A.R. who received 
28 bites from March 30 to April 7, 1930. 

A. tarsimaculatus was fed on E.C.C. who received 
28 bites from March 30 to April 7, 1930. 

A. albimanus was fed on C.R.G. who received 45 
bites from March 19 to March 26, 1930. 

A. albimanus was fed on O.A.D. who received 21 
bites from March 27 to April 7, 1930. 

A. pseudopunctipennis was fed on J.H.K. who 
received 30 bites from March 19 to April 1, 1930. 

A. pseudopunctipennis was used on R.F.A. who 
received 19 bites from April 1 to 7, 1930. 

A. argyritarsis was used on H.J.B. who received 
15 bites from March 26 to April 7, 1930. 


Mosquitoes dissected 3 weeks after feeding 
on monkey malaria revealed positive glands 
in 2 of 18 A. tarsimaculatus, 1 out of 7 A. 
albimanus and none out of 11 A. pseudo 
punctipennis and 4 A. argyritarsis. 

Results of human experiments. ‘The results 
were negative with the possible exception 0! 
the test on A.D. who received no direct bloo:! 
effort to transfer the disease. He was bitter 
25 times by A. tarsimaculatus from March 2 
to April 1, 1930, and on the second of Apri! 
developed an elevation of temperature to 
100.6 degrees associated with chilly sensi 
tions, and was inclined to keep to his bed most 
of that day. He had several elevations «I 
temperature thereafter at or near 100 degrees 
but no satisfactory symptoms developed. (): 
April 17 and May 7 he showed one or tw 
intracorpuscular forms that we consider to |e 

2 Anopheles. 


1An abstract of paper presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. Pub 


lished in detail in Am. J. Trop. Med., January, 1930. 
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malarial parasites but there was never a 
satisfactory laboratory finding in his blood 
films. 

Results in control animals of the experiment. 
A juvenile black spider monkey and a juvenile 
white face monkey that had spent most of 
their lives in captivity and whose blood films 
had been negative for parasites over several 
weeks’ observation were given direct blood 
injections at the same time and from the 
same animals used on the men. Both of these 
monkeys developed attacks of malaria on the 
eleventh day following the injections. The 
black spider monkey died on the forty-eighth 
day of the disease even in the presence of 
quinine treatment. The white face monkey 
recovered spontaneously but even now shows 
a few parasites in its blood films from time 
to time. 

CONCLUSIONS 

We conclude from these experiments that 
our red spider monkey malaria and the local 
human benign species of malaria are probably 
not identical and our monkeys are not, 
therefore, a reservoir for human malaria. 
Two control monkeys of different species 
from the red spider monkey developed acute 
attacks in 11 days while no satisfactory 
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symptoms or laboratory findings developed in 
8 men representing the best type of non- 
immune human subjects. It remains to be 
seen what may happen when an _ infant 
monkey (born free of opportunities to acquire 
monkey malaria) is inoculated with human 
malaria of the benign species. Circumstances 
indicate, however, that it will not acquire 
the disease. 

The knowledge gained by these experiments 
offers one practical feature. The infant and 
juvenile monkeys of certain species (Ateles 
and Cebus) offer a better animal for research 
in malaria than the bird which is customarily 
used. 

It is also interesting to note that two 
specimens of A. tarsimaculatus and one of 
A. albimanus fed on monkey malaria showed 
positive glands on dissection. Further work 
on efforts to transfer by this means between 
monkeys is in progress since it may afford a 
means of providing teaching material of this 
character. 
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cated the importance of being able to depend 

upon the sterility of catgut. The common 
use of catgut in all surgical clinics, makes this a 
question of general interest. The fairly recent 
occurrence of two series of wound infections, in 
two New York hospitals, traced to catgut which 
had not been properly sterilized (26), led the 
writers, 3 years ago, to review this problem, with 
the purpose of improving the situation if possible. 
We brought out the fact that the catgut firms 
had developed various and sundry methods for 
producing suture material and competed with 
one another in the matter of tensile strength, flexi- 
bility, absorbability, and even sterility. It is 
almost self-evident that in the matter of sterility 
there should be no competition, and those catgut 
firms which cannot put out sterile goods should 
be driven from the field. It is evident, however, 
that they continue to do business, at the present 
time. Ina recent study of 174 specimens of catgut 
sent us by 12 different surgical clinics, scattered 
throughout the country and either taken from 
their stocked supply or purchased from the open 
market, 22, or 124 per cent, were found to yield 
sporeforming bacteria, including the common gas- 
gangrene organisms (Table I). The specimens 
were labeled with the names of 17 different catgut 
manufacturers or distributors, except 8 which had 
no labels. All were sealed in glass tubes. The 
specimens from to firms yielded no growth, while 
the products of 7 firms and the unlabeled tubes 
showed growth ranging from 5 per cent to 67 per 
cent of the specimens which were tested. It may 
readily be seen that our percentage of contamina- 
tions would have varied considerably if we had 
varied the proportion of specimens from certain 
of the firms. In every instance the organisms 
found were sporeformers and not pyogenic cocci, 
indicating that the more susceptible organisms 
had been destroyed in the “sterilization” process. 
We guarded against contaminating our cultures 
with air-borne organisms during the tests by mak- 
ing all transfers in a “dust proof’? chamber. A 
recent report in the German literature has re- 
corded a study of surgical catgut yielding 80 per 


|’ a previous communication (25), we indi- 


1 Presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 


cent of contaminations (19). Last fall an exhaus- 
tive report appeared from the British Medical 
Research Council on “The Preparation of Catgut 
for Surgical Use.” It was based upon the work 
of Bulloch, Lampitt, and Bushill, and covered a 
period of 7 years. They demonstrated the fre- 
quent contamination of catgut purchased on the 
market and proposed a standard method for test 

ing for sterility, which the British government ha: 
since made a legal requirement for all catgut 
firms. We were very much pleased to find that 
this important work was being carried on paralle 

with our own and it gave us a basis for compariso! 

which will be mentioned below. At present ther: 
is no authority in this country demanding sterilit: 

of catgut. We hope that eventually, we too wil 

have government control. But we already hav 
an authority within the medical profession, name 

ly, the Hospital Standardization Committee of th: 
College of Surgeons, available and willing to bring 
about the desired result. They are sponsors {0 
our present study. 

In our study we have not been concerned wi! 
the methods of preparation or of sterilization, in 
portant as these are. We are perfectly willing !» 
leave these methods to the individual firms. Aft« 
all, the final check up is the important thing. We 
only want to be as sure as we can possibly be t! 
the final product is sterile. It seemed to us thi 
the best way to solve the problem would be to «c- 
velop a standard test for the sterility of the final 
product, which would be efficient, practical, aid 
acceptable to the honest catgut firms. If this were 
used to test every batch of catgut put through ‘ic 
sterilizing process, and if the American College ol 
Surgeons demanded its use by catgut firms wh se 
products they approved, the desired result mi+\it 
be obtained. 

We pointed out in our earlier paper that su: a 
test would have to be based upon the knowle ge 
of the best cultural methods for the growth o! ‘he 
bacteria commonly found in raw catgut, pari.cu- 
larly those most difficult to destroy by mear- 0! 
heat or chemicals; namely, the sporeforminy or- 
ganisms. In our previous paper we gave the 
results of a bacterial study of raw catgut nd 
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showed that the 3 most common gas-gangrene 
organisms may be present. True tetanus bacilli 
were not found but we must assume that at times 
they are present for there seems to be definite 
proof that they have been found in catgut on 
other occasions (20). We also showed that com- 
hinations of organisms, of themselves non-patho- 
genic, in symbiosis might become so, demonstrat- 
ing the fact that any organisms present in catgut 
may be a menace to the health or the life of a 
patient in whom it is used. 

Following the study of raw catgut, steps were 
taken 'to find a method by which it could be defi- 
nitely determined whether or not these organisms 
had been destroyed by the various sterilization 
processes to which the catgut had been subjected 
when prepared for surgical use. There are three 
principal methods of catgut sterilization in com- 
mon use today by the supply houses—one is with 
heat, another is with chemicals, and the third is a 
combination of these two. Certain organisms such 
as the pyogenic cocci are readily killed by relative- 
ly low degrees of heat which do not impair the 
physical properties of the catgut; others, such as 
the gas-gangrene organisms and tetanus bacilli, 
form spores which are destroyed only by degrees 
of heat which approximate closely the tempera- 
tures that alter the physical properties of the cat- 
gut and render it unfit for surgical use. The mar- 
gin of safety in this zone is relatively narrow so 
that great care must be taken to maintain the 
heat for a definite length of time within a narrow 
range of temperature. The pyogenic cocci are 
relatively easily destroyed with almost any sterili- 
zation process in which heat is used and when cat- 
gut, which has been subjected to heat, is not ac- 
tually sterilized it is found that the organisms 
which grow out are the sporeformers and not the 
pyogenic cocci. We doubt very much if wound 
infections are often due to pyogenic cocci con- 
tained in the catgut used. When chemical meth- 
ods are employed the problem is somewhat differ- 
ent; but the principle is essentially the same. Cer- 
tain chemicals, unquestionably, render certain 
bacteria incapable of growth and multiplication. 
These chemicals may be bactericidal, that is, they 
may actually destroy organisms. Certain other 
chemicals inhibit the growth of bacteria but do 
not actually render them non-viable. Such an 
action is called bacteriostatic. When such a chemi- 
cal is removed the organism may be made to pro- 
liferate. Certain chemicals are bactericidal for 
some organisms, bacteriostatic for others, and 
have no effect whatsoever on others. Up to the 
present time the chemicals which have been used 
nan attempt to sterilize the organisms of catgut, 
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TABLE I.—STERILITY TESTS WITH ONE HUN- 
DRED AND SEVENTY-FOUR SPECIMENS OF 
CATGUT SENT US BY TWELVE SURGICAL 
CLINICS IN ELEVEN DIFFERENT STATES 
TAKEN FROM THEIR STOCK SUPPLY OR 
PURCHASED IN THE OPEN MARKET 








Source Tested Contaminated | Per cent 
Firm I 38 ° Pe) 
Firm IT 35 2 6 
Firm IIT 20 I 5 
Firm IV fe) 3 30 
Firm V 3 re) ) 
Firm VI I fe) re) 
Firm VII II 3 27 
Firm VIII 3 re) re) 
Firm IX 2 fo) ° 
Firm X 2 fe) ° 
Firm XI II ° ° 
Firm XII 6 4 67 
Firm XIII 2 o re) 
Firm XIV I ° ° 
Firm XV 8 2 25 
Firm XVI 5 fo) ° 
Firm XVII} 8 5 63 
Firm ? | 8 2 25 

Totals | 174 22 | 12.5 





have given disappointing results, particularly 
when the search has been made for one having 
bactericidal effect upon many different species, 
and most of them have been particularly weak 
in their action against the sporeforming organ- 
isms. Although the time may come when a chemi- 
cal bactericidal substance will be found which is 
reliable, at present it would seem that the heat 
method of sterilization is superior to any chemical 
method now available. Contact of catgut with 
heat or chemicals results in a penetration of the 
catgut by the sterilizing agent. The organisms in 
the innermost parts of the gut may survive, if 
they do not come in contact with an effective de- 
gree of heat or an effective concentration of the 
chemical for a sutiicient length of time. When 
such catgut is used surgically, the liberation of 
those organisms will not take place until the outer 
surfaces have been absorbed. 


MEDIA 


In testing catgut for sterility a medium must 
be used which is favorable for the growth of 
anaerobic sporeforming bacilli of which clostrid- 
ium novyi (bacillus cedematiens) is probably the 
most fastidious. Since study began in the field 
of anaerobic bacteriology, workers have applied 
themselves to the understanding of the differ- 
ences between aerobic and anaerobic bacteria and 
the special conditions required by the latter for 
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their growth and multiplication. From time to 
time the progress in this field has been reviewed, 
notably by Roux, Novy, and Hunziker. Still more 
recently Hall has covered this ground in the report 
which appeared in 1929. Hall brings out the fact 
that the numerous methods, which have been sug- 
gested for cultivating the obligately anaerobic bac- 
teria, involve, as a rule, a combination of some 
method of reducing oxygen tension and some 
method of maintaining this reduction of oxygen 
tension, in addition to supplying the necessary 
nutrient materials. Oxygen tension may be re- 
duced by biological, physical, or chemical agents 
and may be maintained by an efficient sealing of 
the media itself or the container holding the 
whole culture apparatus. In testing large num- 
bers of specimens of catgut it is requisite to sim- 
plify the apparatus and technique as much as 
possible without sacrificing efficiency. For that 
reason the various biological methods of reduction 
are unnecessarily elaborate. The use of animal 
tissues in the media often makes it difficult to 
determine grossly the presence or absence of 
growth in the culture tubes, and the solid or semi- 
solid media may not permeate the innermost parts 
of the catgut. 

Forty years ago Kitasato and Weyl showed 
that glucose served both as a reducing agent and 
as a nutrient adjuvant to media. A few years 
later Novy studied glucose and other ingredients 
in relation to anaerobic growth. He found that 
glucose 1 to 2 per cent, gelatin 2 to 5 per cent, and 
litmus, all had valuable reducing properties and 
that litmus further served as an indicator of the 
degree of the oxygen tension in the medium. The 
theory of M’Leod and Gordon (11) that perox- 
ides, forming in the media, prevent the growth of 
anaerobes unless peroxidases are supplied to coun- 
teract their effect, has not been conclusively 
proved. This may be only one of the factors in 
the oxidation reduction balance. A low oxygen 
tension may be maintained by an impervious seal 
which prevents the access of atmospheric oxygen 
and thus permits the reducing function of the in- 
gredients of the media to continue their action. 
When the reducing substances are not optimal 
or the seal is not complete large inocula may yield 
growth because of the reduced oxygen tension 
produced by a death of part of the inoculum. 
When we culture catgut which has been put 
through a “sterilizing” process, we must assume 
that the inoculum of organisms is an extremely 
small one. At the same time it is possible that 
catgut itself acts as a reducing agent to some 
degree and counteracts to a certain extent the un- 
favorable factor of the small inoculum of organ- 


isms. Recently, Dubos has found that boiling 
the media just before use not only reduces it by 
driving off the oxygen but alters the oxidation- 
reduction system in such a way as to maintain a 
favorable reduction potential for several hours. 
He has found that much smaller inocula will 
grow in media recently boiled than in media 
which have not been so treated. 

All of the points which we have mentioned must 
be taken into account in our search for an ideal 
medium to test the sterility of catgut. To sum it 
up, the medium of choice for our purposes is « 
clear fluid medium containing the necessary nu 
trient materials, adjusted to the optimum hydro 
gen-ion concentration and containing the neces 
sary reducing substances,—a medium which may 
be boiled, inoculated quickly, sealed with an im 
pervious seal, and incubated for a long time. Th 
test of efficiency for such a medium is the growt! 
of the most fastidious anaerobes (for exampl: 
bacillus cedematiens) when planted in very hig! 
dilutions of the inoculum. 

In our search for a medium we first inquired the 
technique of four of the catgut firms. We foun: 
that the ingredients of their media were all some 
what different. Only one of the four took into a: 
count the necessity for reducing substances in the 
medium and all of them used albolene as a sea! 
As stated in our previous report, having confirme: 
the demonstration of previous workers that liquid 
albolene permitted the passage of oxygen, we rec- 
ommended to the catgut firms as the first step in 
the improvement of their technique, the substitu 
tion of vaseline or equal parts of vaseline and par- 
affin instead of the oil. Then we compared the 
four media by planting high dilutions of bacillus 
cedematiens and found that that of Firm IT con- 
taining the reducing substance, glucose (with one 
unimportant exception), gave growth to higher 
dilutions of inoculum than any of the others. .\i- 
ter that we compared these media by inoculating 
with diluted cultures of several other anaeroles 
with approximately the same result (Table !!). 
Finally we took the best of these 4 media, namely, 
that used by Firm II andcompared it with 4 other 
media particularly recommended for anaeri lic 
growth. These media were (a) the gelatin, glucose, 
litmus medium of Novy which has stood the test 
of time as a good anaerobic medium and fu iills 
the fundamental requirements by containing ic- 
tive nutrient and reducing elements; (b) the casein 
digest medium originally advocated by Woli and 
later used successfully by Henry and Kahn (10). 
(In a personal communication from Kahn we 
learned that higher percentages of casein igest 
substance even up to 50 per cent were more cill- 
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TABLE II.—COMPARISON OF MEDIA USED BY FOUR CATGUT FIRMS IN THEIR STERILITY 
TESTS. THE RESULTS ARE GIVEN WITH ALBOLENE AND WITH VASELINE SEAL 
Bacillus cedematiens Vibrion septique 
Cult. Albolene seal Vaseline seal Albolene seal | Vaseline seal 
dil. — a | Le a ieeoes - 
| l 
Firm | Firm | Firm | Firm | Firm | Firm | Firm | Firm || Firm | Firm | Firm | Firm | Firm | Firm | Firm Firm 
I IIL IV IL {il IV i: |} I V I oS i te } OWN 
— — - —— ee ——— | ———————— — 
;}-|/-|-{/-!/+¢1/¢/¢ -|-|/-|- | SELES 
2 - - = - ; i - - - - - t - 
e] = 7 = an = i ' _ _ —_ = = 7 | } ¥ 
: = * es Se = Ly) pe es a we a i | aA ets | ; 
6 - - - - = — | - _ = _ _ _ —- | i i | 
“ a ea is ae ne mi «i a = om ae =. } a. | 
Bacillus welchii Bacillus sordellii 
Cult. Albolene seal | Vaseline seal Albolene seal | Vaseline seal 
Ws” A oe ae et : ee een ; _ 
| | | | 
Firm | Firm | Firm | Firm | Firm | Firm | Firm | Firm || Firm | Firm | Firm | Firm | Firm | Firm | Firm | Firm 
Il II IV | : } @ it | IV tr} & | me | WW} 1 } Il I\ 
a z x | =a | = | . | | | 
ifBRBBHBBEBEEE 
ea | pe aad eS pas | | ae 4 as om» 1 
) | | | | | } 
a - Se a | { i s 
PLe_eie,s44 Paes eae 
See és 2-38 8-S es Po Be Fe Oe 
In this and in other tables the culture dilutions used for inoculation are decimal, — each containing a tenth of the organisms of the preceding 
dilution. 


!-Indicates growth. —Indicates no growth. 
Firm II contained a reducing substance—the others did not. 


cient than the original 2 per cent); (c) the cooked 
meat medium of Holman (modified slightly) which 
we have used very satisfactorily for all of the 
pathogenic anaerobes for several years; and (d) 
the “sloppy agar’’ medium advocated by Bulloch, 
Lampitt, and Bushill in their extensive report on 
the preparation of surgical catgut referred to 
above. With the 3 clear fluid media we used a 
vaseline or “vaspar”’ seal. The meat medium we 
incubated in the McIntosh and Fildes anaerobic 
jar as a control. Bulloch recommends the use of 

sloppy agar”? medium without a seal of any 


“ 


the 
kind, depending upon the physical state of the 
medium and the reducing substances in it to give 
sufficient anaerobiosis. He does not give any basis 
of comparison between this and other media. 

We compared all of these media by inoculating 
0.1 cubic centimeter of progressive decimal dilu- 
tions of the various pathogenic anaerobes. It was 
soon apparent that the “sloppy agar” without a 
seal would not yield growth from the higher dilu- 
tions of inocula and even with a seal it did not 
prove to be as favorable as the other media. This 
is shown in Table III. The 4 other media were 
then compared by inoculating with dilutions of 
cultures of the pathogenic anaerobes varying in 
age from 1 to 4 weeks. The results of this test are 
given in Table IV. On the whole, the meat me- 
dium gave the best results, but the gelatin glucose 





was the best of the clear media and its superiority 
to the others was more clearly demonstrated when 
chemicals and chemical neutralizers were added 
to the media as shown in Table V. This will be 
discussed more fully below. Adding cysteine to 
the gelatin glucose medium to represent the SH 
group of reducing agents did not improve the 
results. 

Although the gelatin glucose medium was the 
most favorable of all which we tested, we cannot 
help feeling that it is probable that a still better 
medium may be found. The studies which are 
being carried on by Clark, M’Leod (24), Dubos, 
and others in the field of the reduction potential 
of various media suggest that still more favorable 
environment for anaerobic growth will be dis- 
covered. The ultimate proof of an ideal medium 
would be its ability to yield growth following the 
inoculation of a single bacterium. When indi- 
vidual organisms are picked up in a microscopic 
capillary pipette from a diluted culture by the 
Barber (1) or Chambers or other similar technique 
and are transplanted into fresh media they may 
or may not germinate depending upon whether 
they have an inherent capacity for growth and 
whether they can adapt themselves to the en- 
vironment of the medium. A very high per- 
centage of individual organisms from certain 
cultures, such as bacillus coli, will grow out when 
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TABLE III.—COMPARISON OF NOVY’S MEDIUM 
(GELATIN) WITH THE BRITISH MEDIUM 
(“SLOPPY AGAR”) WITH AND WITHOUT A 





“WASPAR”’ SEAL 
| Vibrion septique 3acillus oedematiens 
Cult. — —— - —— —— - 
dil. la Agar ~ | | Agar 
| Gel. Agar S Gel. | Agar | 2 
| sealed | sealed 
I {| — i. a as ees 
2 } — | + a. | a 1) 
3 i. — —_ 1 | — | — 
} r = 3, = ~ | = | = 
m -_ ome 4. | — — 
6 - - os -- | — — 
7 - cava Sty ea 
8 - _ - | — | — 


they are transplanted in this manner—some 
quickly and others more slowly as Burke and 
others have shown. With other bacterial cul- 
tures, such as the anaerobic sporeformers, this 
percentage of “takes” is very much lower. Kahn 
(17) found that with the casein-digest medium 
which he used, he was never able to recover more 
than 15 to 20 per cent by his individual trans- 
plantations. Barber (2) obtained about 15 per 
cent of “takes”? when he transplanted individual 
vegetative forms of anaerobes and about 30 per 
cent with spores. After spending several months 
in perfecting the technique of picking up indi- 
vidual organisms we had to abandon the method 
because in no media which we could find would 
the anaerobes grow in a sufficiently high per- 
centage to furnish satisfactory ground for the 
comparison of the media. It is of interest to 
recall that Barber (3) succeeded in producing 
disease only by the inoculation of single organ- 
isms into animals when he was dealing with un- 
usually virulent organisms such as bacillus an- 
thracis or plague bacilli. It might be argued, on 
this basis, that the complete sterilization of catgut 
is unnecessary and that it does not matter if a 
few of the gas-gangrene organisms are introduced 
into the wound with catgut. It is probably true 
that contaminated catgut has been used again 
and again without producing infection, but what 
surgeon would willingly introduce even a few 
gas-gangrene organisms into his patient? When 
transferred to our culture media, a much smaller 
number of gas-gangrene organisms will grow than 
is sufficient to kill a mouse, but we cannot be sure 
that the same dose in a wound where there has 
been death of and trauma to tissue would not 
produce disease in man. It is obvious that only 
absolute sterility of the catgut so far as it can be 
determined by test, and not a relative sterility, 
must be the standard. Until the time comes when 








TABLE IV.—A COMPARISON OF FOUR DIFFERENT 


MEDIA INOCULATED WITH DECIMAL DILU- 
TIONS OF THE SIX MOST IMPORTANT SPORE- 
FORMING ORGANISMS TAKEN ONCE A WEEK 
FROM CULTURES GROWING FOR ONE MONTH 
IN MEAT MEDIUM IN AN ANAEROBIC JAR 


Bacillus welchii Bacillus cedematiens 

















Media Age of culture Age of culture 
} -_ —_ - — - - - 
1 wk | 2wks.|3 wks.|4wks. 1 wk.|2wks.|3 wks | iwh 
Gelatin (Sieh ata l«fad ats 
Casein Sri alatis 2| 2 
Firm II 4 4 | 3 3 rin por 4 | 
Meat | 6 5 ri ey es i ee 
Vibrion septique B. histolyticus 
Age of culture Age of culture 
| j ie eee | 
lx wk.!2wks.!3wks.|4wks. 1 wk.|2wks \3wks | 1V 
Gelatin | 4 | a 7 7 7 
Casein Poe Sa hae lee 
Firm II 3 4 4 | 3 6 | 6 | 5 
Meat 5 7 16 | s 71-717 
Bacillus sordellii Bacillus tetani 
Age of culture Age of culture 
ees ay, (a a wee 
t wk.|2wks.}3wks.|4wks. 1 wk.)2wks.|3 wks 
Gelatin e416} 5 16i6]s5]4 
Casein 5 5 | 5 S5iO15]14 
Firm I Baha SS TS se 
Meat 7 7 6 6 5 x) Ss 


The figures in the columns represent the highest de 
dilution of inoculum which yielded growth after tra 
plantation. 


a method shall be found which will yield grow) 
in 100 per cent of cultures made from individ 
spores, we cannot consider that any test is an a 
solute criterion of sterility. We can only say oi 
our test, that it is the best method that we k: 
and thus leave the road open for further progress 
toward the ideal. 


HYDROGEN-ION CONCENTRATION 


It is well known that different bacteria prvier 
different levels of hydrogen-ion concentratio: s 
the optimum for their growth. Having de'er- 
mined that gelatin medium gave the best re=\1its 
at the ordinary reaction (pH. 7.6) we ran 
gas-gangrene organisms and tetanus throu) a 
series of different hydrogen-ion concentratio's in 
this medium, testing the viability of the or :n- 
isms in a series of high dilutions. The resu!!» are 
shown in Table VI. We found that certain «) (he 
gas-gangrene organisms grew out satisfactory in 
a fairly wide zone of hydrogen-ion concentr.:1ion 














TABLE V. 











COMPARISON OF MEDIA CONTAINING 
0.5 C.CM. OF I-2,500 POTASSIUM MERCURIC 
IODIDE WITH AND WITHOUT THE NEUTRAL- 
IZERS I PER CENT SODIUM THIOSULPHATE 
AND I PER CENT SODIUM CARBONATE 








Cult. __ Without neutralizer With neutralizer Conia’ 
a. Gelatin} Casein} Firm | Gelatin] Casein | Firm Meat 
r}+]}/—-{[+{]+]+i])+4{+4 
2}/+}]—-]+]+]+i)4+4i¢ 
3}/+}]—-]+]4+]4+]4+ 4+ 
41/+]—-}]-]+{]-]+4+ 44 
5 + “ - + = “o + 
6/-/-{/-]|]+]-—-]-]|+¢+ 
7} -}|-]-|]+]-]-] + 
s{/-]|]-|-]+]-]-|4 


























| 
| 
| 
| 
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while others were more strict in their demands. It 
was found that a hydrogen-ion concentration of 
7.2-7.4 was optimum for most of the important 
anaerobes. This corresponds closely with the find- 
ings of Kahn (16) and others. This is slightly 
more alkaline than the optimum for the acido- 
philic organisms and slightly more acid than the 
optimum for the pyogenic cocci. It would seem, 
however, for purposes of our test that it would be 
best to use the hydrogen-ion concentration opti- 
mum for the most important of the organisms 
suspected; namely, the sporeforming anaerobes. 
At these levels most of the other organisms will 
grow satisfactorily. 


ANAEROBIOSIS 


We confirmed the findings of Hall (12), and 
Gates and Olitsky, and others with respect to the 
permeability of liquid albolene for oxygen and 
with respect to the impermeability of vaseline or 
a mixture of equal parts of vaseline and paraffin. 
Paraffin alone retracts from the glass tube when 
it cools and permits the passage of air. We prefer 
the “ vaspar”’ to vaseline alone, for the latter may 
melt with prolonged incubation and.in that state 
permit oxygen to pass. We have shown that oxy- 
gen will pass through an oil seal from without 
inward and cause the color to return in reduced 
methylene blue or from within outward when the 
oil-sealed tube with oxidized indicator is placed 
in an anaerobic jar. We have also demonstrated 
that dilute inocula of several anaerobes will not 
grow under an oil seal while they will do so under 
vaseline or “‘vaspar.”’ This is shown in Table VII. 

The vaseline seal may be added before the final 
sterilization of the media and melted just before 
inoculation but it is better to add it to the media 
after inoculation. The disadvantage of the former 
method is that when catgut is inoculated into a 
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TABLE VI.—A COMPARISON OF DIFFERENT HY- 
DROGEN-ION CONCENTRATIONS IN THE 
GELATIN MEDIA, SHOWING GROWTH OF 
THE COMMON GAS-GANGRENE ORGANISMS 
AND TETANUS FROM TRANSPLANTS OF DI- 
LUTED CULTURES 





















































Bacillus welchii Vibrion septique 
Cult. — 

” ~ 7.2 | 7.4 | 7.6 | 8.3 || 7.0 | 7.2] 7.4] 7.6 | 8.3 
—Teleleleleletelele le 
2 f+/+i/+]+]/+/4+]4+]4+]4+] 4 
3 }+/+}4+]+}4]4+}4]4)4]4+ 
4 /t{t+]t+]+]4+]4+]4+)4+]4]- 

s |-|+]}+]+]-|+]4+]-|- 
6 —{—-/{/—-|—-/|—-f/—-/|-|J-|[- 
7 ea ee Ee = 
8 Sete age ieee Ve eae Ce uk es een ee = 
Bacillus cedematiens Bacillus sordellii 

Ck. ————— — — —————= 

dil. pH. 7 7.41 7.6} 8311 7.0] 7 7.4 | 7.6 8 
7.0 | 
ee ee 
2 |+)+]+]+]4+i+]4+]4+]4]4 
3 |+/+}]+}+]4+]4+]4+/4+]4+]4 
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| Bacillus tetani Bacillus histolyticus 
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- | a | 7-2 | 7-4 | 7.6 | 83 || 7.0 | 7.2 | 7.4 | 7.6 | 83 
a Lele ele] eieyelele le 
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tube through a melted vaseline seal it becomes 
coated with the vaseline, which may render it im- 
pervious to the media and thus prevent organisms 
within the gut from coming out into the media. 
Before inoculation with the catgut the media must 
be boiled 5 to 10 minutes to drive off the oxygen, 
then cooled quickly, inoculated promptly with 
the catgut, and sealed at once to prevent the re- 
turn of the oxygen. As already stated, Dubos has 
shown that this boiling of the media not only 
drives off the contained oxygen but produces a 
favorable reduction potential which may last for 
several hours even after the return of atmospheric 
oxygen; and if there are enough reducing sub- 
stances in the media, a little prolongation of the 
time between cooling and sealing may not alter 
greatly the favorable condition of the media. It 
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TABLE VII.—SHOWING THE DURATION OF IN- 
CUBATION WHICH WAS REQUIRED BEFORE 
GROWTH APPEARED IN THE TWENTY-TWO 
CONTAMINATED SPECIMENS OF “‘STERI- 
LIZED”? CATGUT 





Days of incubation Number of specimens 
I ° 
2 2 
3 I 
4 I 
5 ° 
0 4 
7 5 
8 I 
9 ° 

10 ° 
II ° 
12 2 
13 6 








is obvious, however, that whatever oxygen enters 
during that time must be reduced before bacteria 
will grow and it is therefore advisable to minimize 
the re-entry of the oxygen as much as possible. 
If a decolorized methylene blue indicator tube is 
left open to atmospheric air, the color gradually 
returns so that in 15 to 30 minutes it is all blue. 
This return is slower if there are reducing sub- 
stances in the indicator tube. If a large number 
of specimens are to be tested it would seem ad- 
visable to cool down for the inoculation only 
those tubes which could be sealed again within 15 
minutes. 


DURATION OF INCUBATION 


Organisms in the innermost parts of twisted 
catgut may have difficulty in growing until the 
catgut has been softened and the medium has 
penetrated into its center. One would expect, 
therefore, that the heavier strands of catgut 
would need a longer period of incubation than the 
thinner strands. This is doubtless true; but, an- 
other factor is of importance with regard to the 
duration of incubation. Even with a fresh culture, 
when individual organisms are transplanted to a 
fresh culture medium some begin to grow in 24 
hours, others in 48 hours, and still others only 
after a number of days’ incubation (Burke, 5). It 
may take several days for small numbers of organ- 
isms present in catgut to adapt themselves to the 
new environment or for the medium to reach a 
favorable reduction potential satisfactory for their 
proliferation. For that reason it is important to 
maintain incubation for as much time as any 
living organism may require to demonstrate its 
presence. 
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When we tested raw catgut we found that the 
organisms developed within 2 or 3 days of incu- 
bation. There the presence of non-sporeforming, 
easily growing organisms may have hastened the 
development of those more fastidious. On the 
other hand it is certain that organisms appeared 
in some of the cultures after prolonged incubation 
which did not appear with the first sub-cultures. 

When we came to examine specimens of catgut 
purchased from the open market or sent to us by 
surgeons scattered over the country, the results 
were quite different. These specimens, without a 
doubt, had been put through certain processes 
with the intention of sterilizing them and yet 22 
out of 174, or 121% per cent, yielded positive cul- 
tures. In these tests, growth did not take place 
as rapidly as with the raw catgut, probably be- 
cause the organisms were few in number and 
the more easily growing non-sporeformers had 
been killed off. The first evidence of growth 
appeared in some instances as late as the thir 
teenth day as Table VIII shows. Another reason 
for the late appearance of growth may be that 
these specimens came from batches of catgu! 
which had been tested and liberated for sale afte: 
considerably briefer incubation of representativ: 
tubes. The large number of cultures in which 
growth did not appear until the twelfth or thi 
teenth day indicates that this should be the mini 
mum duration of incubation for catgut and that 
the incubation for 5 to 7 days, as practiced h\ 
most of the firms at present, is not adequate. |! 
further indicates that the thickest strands of cat 
gut from every batch should be selected for the 
test. In order to have a margin of safety we fee! 
that 15 days’ incubation should pass without 
growth before a batch of catgut may be safely 
liberated. We realize that this will mean a larger 
storage space for sterilized catgut awaiting the 
result of the test but we believe that the price of 
safety that this represents will not be too great 
for the honest catgut firms to be willing to pay. 


THE NEUTRALIZATION OF CHEMICAL SUSPENDING 
FLUIDS 

Most of the catgut which is sealed in tubes is 

suspended in some fluid. Most of these fluids are 

to some degree bactericidal or bacteriostatic. 

These fluids have been permitted to penetrite 


into the innermost parts of the catgut and \ jen 
it is removed from the tubes a certain amou'! ol 
the fluid is carried over on the surface and in the 
substance of the catgut. These chemicals will ten 


inhibit the growth of bacteria, even when present 
in very high dilution and will often be bact«rio- 
static when they are not bactericidal. 
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Certain of the catgut firms have not taken this 
into account, but have depended upon a large 
quantity of media to dilute the chemical to a 
point where there shall be no interference. Others 
have attempted to wash out the chemicals with 
sterile water. It has been demonstrated, how- 
ever, that the catgut and the contained bacteria 
may fix the chemical without having the bacteria 
destroyed by it. Thus simple washing is ineffec- 
tive. 

Geppert was the first to advise the use of 
neutralizers. The British workers (4) have made 
a great point of the necessity of chemically neu- 
tralizing these chemicals and quote the experi- 
ence of others and their own experiments to sub- 
stantiate this. The chief substances which are now 
in use are iodine and mercury. The British work- 
ers have advocated the use of ammonium sulphide 
or sodium thiosulphate with sodium carbonate to 
neutralize these antiseptics. When these solu- 
tions are added to the fluids or to catgut contain- 
ing them, insoluble precipitates are formed, or 
other chemical changes take place which render 
the substance inert. 

We have confirmed this finding and have dem- 
onstrated that it is necessary to add these neu- 
tralizers in order to permit the growth of the 
stricter anaerobes when inoculated in high dilu- 
tion. We demonstrated this first by simply add- 
ing cultures in increasing dilutions both with and 
without the neutralizers. In every instance higher 
dilutions of inocula grew out in the tubes contain- 
ing the neutralizing fluid than in the others. Like- 
wise, when strands of catgut were removed from 
the sealed tubes and planted in the medium and 
subsequently increasing dilutions of culture were 
planted, growth took place invariably with higher 
dilutions of the culture, if neutralizers were added 
to the medium (Table VIII). This demonstrated 
that enough of the chemical fluid was carried over 
to inhibit growth in the test tubes, unless they 
were neutralized. Table VIII shows further that 
simply washing the catgut in water for 24 hours, 
as advocated by some firms, is not sufficient to pre- 
vent the bacteriostatic action of the chemicals; 
nor can a large quantity of media dilute the chemi- 
cals sufficiently to prevent the bacteriostatic 
action. 


THE NUMBER OF SPECIMENS TO BE EXAMINED 


A certain proportion of each sterilized batch 
must be examined. We believe that 2 specimens 
for every batch of 500 or less and 2 for each 
additional 500 is an adequate number. Of each 
pair of test specimens one is to be tested under 
aerobic and the other under anaerobic conditions. 
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TABLE VIII.—A COMPARISON OF CULTURES IN 
THE PRESENCE OF CATGUT (a) TAKEN DI- 
RECTLY FROM THE SUSPENDING FLUID, (b) 
AFTER WASHING IN WATER, (c) AFTER 
NEUTRALIZING THE SUSPENDING FLUID 





| | 
le " . . i a 
Suspending fluid | Suspending fluid] o.oo gs 
Cul not washed washed with |° —— —_ 
ult. off | water 24 hrs. ——— 
dil. “ — — 
| 
|[nfusion| Extract |Infusion| Extract |Infusion| Extract 
_— | | = 
| | 
I | Se i a + | 
> — - | — — }_ 4. 
4 | | | areal Go 
3 }—- | - |] i ee a 
4 |-|-]}]-]|-|]+]+4 
5 | | r 7 
| | 
6 et Vhs | " T t 
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Gelatin glucose media were made from both beef ex 
tract and beef infusion. Increasing dilutions of bacillus 
cedematiens culture were added to the media after the 
catgut had been transferred. 


If a batch of catgut contains strands of various 
sizes the largest sizes should be taken for the 
tests. 

Actual Procedure 


1. Optional (O). Two operators wearing caps 
and masks work together and make transfers in 
a dust proof chamber. 

2. (O). The outside of the tubes must be steri- 
lized in one way or another. If there is no filed 
line in the center it should be made. The ends of 
the tube are taken in the fingers and the central 
half flamed in a wing flame. A momentary con- 
tact is sufficient, the contents should not be 
heated. The tube may then be broken at the filed 
line without risk of comtaminating the contents. 
As this is designed to prevent falsely positive 
growth, a chemical method of sterilizing the tubes 
may be substituted. If envelope containers are 
used one margin should be flamed. 

3. Essential (E). The loop or strand of catgut 
is seized with a pair of long forceps of the “alli- 
gator”’ or some other convenient type, previously 
flamed. Before flaming they may be dipped in al- 
cohol to save time and insure complete flaming. 
The catgut is removed from the tube or envelope 
and transferred to a test tube containing 40 cubic 
centimeters of sterile distilled water. The cotton 
plug is removed from the test tube and the mouth 
flamed as the transfer is made. 

4. (E). The tube is then incubated for 24 hours. 

5. (E). The catgut is then transferred to a test 
tube containing the 1 per cent sodium thiosul- 
phate and 1 per cent sodium carbonate and again 
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incubated for 24 hours. (If antiseptics other than 
iodine or mercury are used the appropriate neu- 
tralization must be accomplished at this point in 
the same way.) 

6. (E). The culture media is boiled in a water 
bath for 10 minutes or more. 

7. (E). The vaseline or “vaspar” sealing ma- 
terial is melted in a water bath. 

8. (E). The catgut is then transferred to the 
media and the tubes to be incubated anaerobically 
are sealed by pouring on a layer 2 centimeters 
thick. The sealed tubes may then be cooled to 
solidify the seal. The time between the removal 
of the media from the boiling water and the 
pouring of the seal should not exceed 15 minutes. 

g. (E). The tubes are incubated for 15 days 
and then examined for growth. More frequent ex- 
aminations are optional. Only the batches yield- 
ing no growth in all representative tubes may 
be released for sale. If any show growth the test 
must be repeated, with twice the number of rep- 
resentative tubes from the same batch. If any 
tubes show growth in the repeated test the whole 
batch must be resterilized or destroyed. 

10. (E). The media should be controlled for 
sterility by using from 2 to 5 per cent uninoculated 
tubes and incubating them for the full length of 
the test. Likewise the growth-producing proper- 
ties of the medium must be controlled by a series 
of six tubes planted with decimal dilutions of an 
active culture of bacillus cedematiens, or (if a 
pathogenic species cannot be used) bacillus sporo- 
genes. If growth does not appear down to the 
fifth dilution, which would be 1:100,000 of a cubic 
centimeter of the original culture, the media must 
be considered to be inferior in some respect. 

11. (E). The test organism should also be 
transplanted into tubes which have remained 
negative throughout the duration of the test, in 
order to demonstrate that chemical substances 
have not been carried over in sufficient concentra- 
tion to inhibit growth. This should be an occa- 
sional test only. 

It is believed that if this test is rigorously car- 
ried out by all catgut firms, the chances of pur- 
chasing unsterile catgut on the market will be 
reduced to a minimum. If any catgut firm finds 
that the tests repeatedly show growth, it should 
change its method of sterilization until the test 
is consistently negative. In order to make this 
safeguard continuously operative, it will be im- 
portant for the Hospital Standardization Com- 
mittee to set up some mechanism for its main- 
tenance. This will require the periodic inspection 
of the methods for testing sterility employed by 
the catgut firms and the periodic testing of speci- 
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mens purchased on the open market over a period 
of years. 

Chemically, one would expect that the ammo- 
nium sulphide would give a more efficient neutral- 
ization of the antiseptic than sodium thiosulphate, 
since the precipitate formed by the thiosulphate 
goes into solution again with an excess of thiosul- 
phate. However, the bacteriostatic action is neu- 
tralized, for growth takes place after the inocula- 
tion with the same dilution of culture as it does 
when ammonium sulphide is used (Table IX). 
The thiosulphate is, therefore, a little better for 
the test because of the absence of the black pre- 
cipitate which, if carried over into the final cul- 
ture tube, may interfere with the gross reading of 
the culture. With iodine the thiosulphate is the 
neutralizer of choice. If mercury but no iodine 
has been used as an antiseptic, ammonium sul- 
phide may be used instead of sodium thiosul- 
phate. If neither iodine nor mercury have been 
used, but some other chemical substance, there 
must be a step in the test for sterility in which 
this chemical substance has been rendered chemi- 
cally inert. 


THE PROPOSED STANDARD TEST FOR STERILITY 


It was not necessary for us to experiment with 
every possible variation in the steps of our pro- 
cedure. We have taken for granted certain funda- 
mental rules which are outlined in any textbook 
of bacteriology. What we have tried to do has 
been to favor in every possible way the detection 
of the sporeforming organisms, which are the ones 
to be feared from improperly sterilized catgut. 
But until we find a medium in which “too pe! 
cent takes” are obtained when individual spores 
are transplanted we will not feel that we hav 
attained the ultimate goal. This may be impos- 
sible, for all spores may not be viable. At an\ 
rate, the method that is here proposed is superior 
to any that we have been able to find in availab): 
sources of anaerobic bacteriology of the presen! 
day, and until this method is improved upon, w: 
believe that it should be adopted as standard 
Certain of the steps in the procedure are consi: 
ered to be essential (E), some are optional (O 
The essential ones are those which we think a: 
necessary for the detection of organisms, e\ 
when present in very small numbers. These 2 
designed to prevent falsely negative results. | 
optional ones are designed to prevent contamin 
tions of the culture from outside sources. Thi 
might be called falsely positive results. It is 
course important, from a practical point of vi 
for the catgut firms to minimize falsely posi 
results; and they may be expected to go as far |!) 














this direction as they feel they can afford. We see 
no reason for forcing these steps upon them and 
therefore call them optional. We will indicate 
with the capitals E and O, the steps which we con- 
sider essential or optional. 


Materials 


Media. The media must be based upon the usu- 
al bacteriological nutrient broth with 1 per cent 
peptone and 4 per cent sodium chloride. Wheth- 
er it is made from beef or veal and by infusion or 
extract or from dried products which are put out 
by certain of the media firms, is not essential. If 
meat infusion is used there should be a half kilo- 
gram of meat for a liter of medium. If meat ex- 
tract is used there should be 5 grams to a liter. 
It is important, of course, to know the quality of 
the peptone and this should be checked fre- 
quently, because peptone from the same source 
may vary from time to time. Of great importance, 
however, are the other ingredients, namely 2 per 
cent gelatin, 1 per cent glucose, and 1 per cent 
litmus. The gelatin must be of a high grade.! The 
glucose must be chemically pure. Only the media 
used for the anaerobic cultures need contain the 
litmus. Nutrient broth is made up in the usual 
way, and then the gelatin and glucose are added 
and mixed by heating. The media must then be 
alkalinized with sodium hydroxide so that after 
sterilization (see below) it will yield a final 
hydrogen-ion concentration of 7.2-7.4. A prelimi- 
nary hydrogen-ion concentration of 7.6 is usually 
correct. One per cent litmus is then added to half 
of the media. It is filtered and then the media is 
distributed in test tubes of convenient dimensions 
in 40 cubic centimeter quantities. The plugs 
should be of non-absorbent cotton with gauze 
wrapping. The sterilized tubes may be kept at 
room temperature for not more than 2 weeks or 
in the ice-box not more than 4 weeks. Older media 
will show deterioration and will be less favorable 
for growth and should not be used. 

Washing fluids. A similar number of tubes of 
the same size, containing 40 cubic centimeters of 
distilled water should be made up, and a similar 
number containing 1 per cent sodium thiosulphate 
and 1 per cent sodium carbonate in distilled wa- 
ter. These are to be used for the preliminary neu- 
tralization of the “antiseptic” suspending fluids. 

Anaerobic seal. For the anaerobic seal, vaseline 
with a melting point around 48 degrees C. or equal 
parts of vaseline and paraffin with a melting point 
around 53 degrees C., are put up in test tubes, in 
quantities of 50 to 100 cubic centimeters. Larger 


‘We recommend the Gold Medal Gelatin of Coignet Pére et Fils Cie. 
or the granulated gelatin of the Digestive Fermerits Co., Detroit, Mich. 





MELENEY AND CHATFIELD: 


STERILITY OF CATGUT 


439 


TABLE IX.—A COMPARISON OF AMMONIUM SUL- 
PHIDE WITH SODIUM THIOSULPHATE AND 
SODIUM CARBONATE AS NEUTRALIZERS FOR 
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quantities may resist sterilization in the center of 
the mass but may be used up to 500 cubic centi- 
meters if autoclaved for 1!2 hours. 
Sterilization 

When the media has been distributed to the 
tubes it should be sterilized either for 3 successive 
days, in the Arnold for one-half hour at too de- 
grees C.; or once in the autoclave for one-half hour 
at 17 to 20 pounds pressure or 120 degrees C. 
temperature. A word of caution is needed for the 
use of autoclaves which do not have a thermom- 
eter. If they are properly operated the “ tempera- 
ture” indicated on the pressure gauge may be 
accurate, but if there is an error in the technique, 
particularly with regard to the removal of the 
contained air, the temperature often will not reach 
the degree indicated on the pressure gauge. It is 
recommended, therefore, that thermometers be 
used in all autoclaves, or that a self-recording 
high-low thermometer be placed in the autoclave 
with the media. If the Arnold method is used, 
the tubes should be incubated between daily steri- 
lizations; but, inasmuch as many spores fail to 
grow out in 24 hours or even longer, falsely posi- 
tive results may in the long run exceed those 
obtained with autoclaved media. The physical 
properties of the gelatin and glucose are not so 
likely to be changed with the Arnold as with the 
autoclave sterilization but when media sterilized 
by these two methods are compared they are 
found to be equally effective in promoting growth 
in high dilutions of inocula. After sterilization the 
tubes should be incubated for 3 days to bring out 
any gross contaminations, but the real control of 
the sterility of the media will have to depend upon 
the incubation of a number of uninoculated tubes, 
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incubated for the full length of the test, along 
with those containing the catgut. The distilled 
water as well as the sodium thiosulphate and so- 
dium carbonate solutions, are sterilized by auto- 
claving for one-half hour at 17 to 20 pounds pres- 
sure, or 120 degrees C. The vaseline and paraffin 
mixture should be sterilized in the autoclave for 
one hour at 120 degrees C., or at 17 to 20 pounds 
pressure, or by dry heat at 165 degrees C. 


SUMMARY 


It has been demonstrated, both from the de- 
velopment of postoperative infections traced to 
catgut and by the examination of specimens of 
catgut obtained from the open market, that sur- 
geons throughout the country are using contami- 
nated catgut in their operations, from time to 
time. With the hope of making it impossible to 
purchase contaminated catgut, we have studied 
the problem and have proposed a test for catgut 
sterility. 

The test is based upon the careful study of bac- 
teria present in raw catgut particularly the path- 
ogenic sporeforming anaerobic organisms. We 
have found that all of the common gas-gangrene 
organisms may be present in catgut, and others 
have demonstrated the occurrence of the bacillus 
of tetanus. We have studied the cultural charac- 
teristics of these organisms, as well as the py- 
ogenic cocci. We have tested the methods used 
by various catgut firms and have reviewed the 
methods of anaerobic culture advocated by Hall, 
Bulloch, Kahn, and others, with particular respect 
to the nutrient elements and the oxidation reduc- 
tion potential of the media, the degree of anaero- 
biosis, the nature of the anaerobic seal, the 
hydrogen-ion concentration, the neutralization of 
the “antiseptic” suspending fluids, and the neces- 
sary duration of incubation. The media should 
be a clear fluid containing adequate nutrient sub- 
stances such as meat infusion broth with peptone 
and reducing substances such as glucose and gela- 
tin. Its hydrogen-ion concentration should be the 
optimum for the pathogenic sporeforming ana- 
erobes, which is pH 7.2 to 7.4. It should be sealed 
with an impervious seal such as vaseline or 
‘“‘yvaspar”’ which should be overlaid within a few 
minutes after the transfer of the catgut. Before 
inoculation into the media the catgut should be 
washed as free as possible from the suspending 
fluids, which must be further neutralized with 
chemicals. The heaviest strands of catgut from 
each batch should be selected for the test. After 
inoculation, incubation should be carried on for 
a minimum of 15 days without evidence of growth 
before the batch is liberated for sale. This test 
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may be used satisfactorily by catgut firms and by 
hospital laboratories. 

We hope that the Hospital Standardization 
Committee of the American College of Surgeons 
will demand this test of all catgut firms, the 
products of which they recommend, that hospitals 
will purchase supplies only from those firms which 
conscientiously and continuously apply this test, 
and that the Army and Navy and U. S. Public 
Health Service will do the same. We believe that 
its constant employment will result in the elimi- 
nation of unsterile catgut throughout the country. 
We trust that eventually the government will 
further strengthen this safeguard by legal action. 
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INDICATIONS AND TECHNIQUE OF THE DIFFERENT OPERATIONS 


FOR CHRONIC 


MASTOIDITIS' 


J. MORRISSET SMITH, M.D., New York 


HE average temporal bone shows an ex- 
tremely wide variation in its normal 
structural anatomy. The tympanic 

membrane and ossicular chain are normally 
present in every case and constant in their 
anatomical relations. The bone in the attic 
antrum and mastoid varies from the small in- 
fantile type, showing a far forward lateral 
sinus and dense sclerosis without cells or 
mastoid cavity to the very extensive pneu- 
matic with large cells extending throughout 
the mastoid and petrous pyramid. 

It was formerly thought that the sclerotic 
bone encountered in chronic mastoiditis was 
due to the infection. While this is true to a 
limited extent, a large number of cadaver dis- 
sections will show many sclerotic bones with 
an absence of cells and mastoid cavity where 
there has been no evidence of a previous 
mastoid infection. 

The marked difference in the normal struc- 
ture of the average temporal bone means a 
wide variation in the degree of bone destruc- 
tion encountered in the different mastoids and 
makes it necessary to employ more than one 
type of operation for the relief of chronic 
mastoiditis. 

The operative procedure employed should 
first remove the danger and then conserve as 
much of the normal tissues and hearing as 
possible. Generally speaking the preservation 
of part of the ossicular chain and tympanic 
membrane will mean the retention of hearing 
which will be of practical use to the patient, 
while the removal of the ossicles and drum, 
especially by the radical operation, will result 
in a material reduction of the hearing. In the 
management of chronic mastoiditis, unless 
there is an emergency operation indicated, the 
tonsils and adenoids should always be removed 
and any existing nasal obstruction or infection 
corrected as far as possible before the opera- 
tion. The thorough removal of the tonsils and 
adenoids is especially important in young 
children suffering from chronic otorrhcea. 


iPresented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 


There are at least four mastoid operations 
which may be advantageously employed in 
chronic mastoiditis. They are: the complete 
simple mastoid operation, the new radical 
operation, the modified radical operation, and 
the complete radical operation. They all have 
their selective indications. 

The complete simple mastoid operation. This 
is the most conservative and one of the most 
effective of the different operations advocated 
for the relief of chronic mastoiditis. It has not 
been accorded the recognition it deserves. It 
is primarily indicated where the drum and 
ossicles do not require removal. All accessible 
granulation tissue and polypi in the middle ear 
should be removed through the external audi- 
tory canal before operation. This is best 
accomplished with a small aural cutting 
forceps after the local use of a 10 per cent 
cocaine solution. 

The technique. The usual mastoid incision 
and exposure of the cortex is made and the 
mastoid cells exenterated to healthy plate in 
the middle and posterior fosse. The mastoid 
antrum is widely opened and the dissection of 
the bone at the root of the zygoma is carried 
forward until the short process of the incus is 
thoroughly exposed where it is attached just 
external to the horizontal semicircular canal. 
All the accessible granulation tissue in th 
posterior part of the additus is removed. Th: 
usual postoperative care of the simple mastoi: 
wound is then carried out. The external cana 
is packed for 7 days and daily irrigations wit! 
boric acid solution followed by alcohol dro; 
are used thereafter. 

This operation properly performed era 
cates all of the diseased bone in the mastoi 
the antrum, and the posterior part of | 
additus leaving only a small amount 
granulation tissue in the upper part of | 
middle ear. It will frequently result in a ( 
ear with the preservation of useful hearing a 
is especially indicated in young children. 
will often avoid a radical operation; if | 
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successful one of the more radical procedures 
can always be performed. 

The new radical operation. The writer’s 
original article describing the technique of this 
operation was printed in the Medical Journal 
and Record for April 3, 1929. The contents of 
the middle ear, eustachian tube, attic, antrum, 
and mastoid are thoroughly exenterated as in 
the radical operation. This is accomplished 
without removing the posterior bony canal 
wall which separates the middle ear from the 
mastoid cavity thereby permitting the mastoid 
wound to fill in with healthy granulation 
tissue as in the simple mastoid operation. 
Epidermatization of the middle ear is then 
obtained so that the result is similar to an 
unoperated upon, healed chronic purulent otitis 
media. 

The technique. The usual simple mastoid in- 
cision is made, starting over the center of the 
mastoid tip and following the normal curve of 
the external ear one-quarter to one-half inch 
behind its attachment. The incision extends 
upward just above the temporal ridge. The 
cortex is exposed with the spine of Henle, the 
temporal ridge, and mastoid tip in full view. 
The bone is removed just below the temporal 
ridge and behind the spine of Henle until the 
mastoid antrum is entered. The posterior 
canal wall is not lowered unless it be necessary 
to remove the outer part to avoid a far for- 
ward lateral sinus. All of the granulations and 
diseased bone are removed from the antrum 
and mastoid cavity as in the simple mastoid 
operation. In the average chronic case there 
are few if any mastoid cells present; however, 
the cavity is cleaned to healthy plate or bone 
regardless of the extent. The additus is now 
enlarged by removing a small portion of the 
inner part of the bridge just external to the 
incus and horizontal semicircular canal. If 
this opening is made too large, it may interfere 
with the granulations filling in the posterior 
wound. The remnants of the ossicles may be 
removed through the additus. In some in- 
stances it may be easier to remove the malleus 
through the external auditory canal. The 
posterior half of the membranous canal is then 
carefully separated from its bony attachment 
in the external auditory canal and held in 
place against the anterior canal wall, if 
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Vig. 1. Left ear, showing the position of the incus in the 
cavity following a complete simple mastoid operation for 
chronic mastoiditis. 


possible allowing the anterior membranous 
attachment to remain intact. This allows 
access to the middle ear and attic. Through 
this opening the granulations and débris are 
removed from the middle ear. The annulus 
tympanicus is then removed and the eusta- 
chian tube thoroughly curetted. This leaves 
the attic and bony space extending posteriorly 
into the additus to be cared for. Free access 
may be had to this space in the roof of the 
middle ear by partially removing the external 
wall to the attic. This corresponds to the rim 
of bone furnishing the attachment for the 
upper part of the annulus tympanicus or the 
bony rim in each side of the Ravinin fissure. 
The removal of this bone together with the 
contents of the middle ear must be carefully 
performed since the floor of the cavity at the 
time of operation is represented by the in- 
ternal wall of the middle ear. The facial nerve, 
crossing the inner wall through the fallopian 
canal is covered by a very thin layer of bone; 
pressure on its wall will result in facial 
paralysis. An accurate knowledge of the 


anatomy is necessary to avoid the removal of 
the stapes or injury to the labyrinth. Care 
must also be taken to leave a firm posterior 
bony canal wall; necrosis may result if too 
much of it is removed. 
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The operation at this point is represented 
by a clean middle ear, attic, antrum, and 
mastoid cavity with the posterior canal wall 
in its normal position. The membranous canal 
is now restored as nearly as possible to its 
original position in the external auditory canal 
and packed in place with vaseline gauze. A 
cigarette drain is inserted directly into the 
mastoid antrum behind and the mastoid 
wound closed above and below with clips. 

The postoperative care of mastoid is similar 
to that following the simple mastoid opera- 
tion. The middle ear is kept free from granu- 
lation tissue and allowed to dermatize. It is 
not indicated in all cases of mastoiditis. 
Symptoms of an intracranial extension of the 
infection, extensive necrosis of the bone, small 
external auditory canal are instances in which 
the complete radical operation will be best. 
With the proper selective use it may be em- 
ployed in fully three-fourths of the cases upon 
which a radical operation has been performed 
in the past. 

The modified radical operation. This opera- 
tion has been thoroughly written up several 
times. Its principle depends upon the 
eradication of the diseased tissues in the 
mastoid, antrum, part of the attic and the re- 
duction of the posterior canal wall without 
removing the annulus tympanicus and ossicles. 
The membranous meatus is then enlarged by 
cutting a flap. It will undoubtedly result in 
the preservation of valuable hearing and avoid 
a radical operation in selected cases. I prefer 
to use the complete mastoid operation in its 
place. 

The complete radical operation. An extensive 
destruction of bone, a suspected or definite 
evidence of an intracranial extension of the 
infection will require a complete radical 
operation. It makes possible the most exten- 
sive eradication of the diseased bone, convert- 
ing the middle ear and mastoid into one large 
cavity and removing all the necrotic tissues 
in the tympanicum, eustachian tube, attic, 
antrum, and mastoid. A flap is then cut, the 
postauricular incision is closed, and the wound 
is dressed through the enlarged membranous 
meatus. It has a very definite indication in a 
certain percentage of chronic infections and 
cannot be replaced by any of the modifica- 








tions. A detailed description of this operation 
was read by the writer at the annual meeting 
of the American Otological Society, May, 1930. 

So far as the patient is concerned, there is 
only one way of estimating the hearing after a 
mastoid operation and that is from a practical 
standpoint. There should be sufficient hearing 
remaining after the operation to permit the 
individual to carry on the average daily 
routine. The problem is not a difficult one 
where there is normal hearing in the other ear; 
it becomes a very serious one when there is a 
bilateral operation indicated or when there is 
deafness in the opposite ear. 

It has been the writer’s experience that the 
postoperative hearing following the average 
radical mastoid operation has been of little 
practical value to the patient, and that one 
of the more conservative operations can be 
safely employed with better hearing results, 
in a large percentage of the cases. 

The dense sclerotic bone encountered in the 
average chronic infection makes it very 
difficult in many instances to estimate the 
degree of destruction before operation and is 
often necessary for the operator to be guided 
by the pathology in the individual case. 

SUMMARY 

1. The complete simple mastoid operation 
provides for the eradication of all the disease«| 
tissues in the mastoid without disturbing th: 
conducting apparatus, namely, the ossicle 
and drum. 

2. The modified radical operation obtains 
the same result except that the posterior bon 
canal wall is lowered and the membranou- 
meatus is enlarged. 

3. The new radical operation, whileit allows 
the posterior bony canal wall to remain in its 
normal position, goes a step further and per 
mits the removal of the contents of the mid«ic 
ear, including the malleus incus and dru 
membrane. 

4. The radical operation provides for | 
complete removal of the diseased structures 11 
the middle ear and mastoid including tie 
posterior bony canal wall, the drum, a' 
ossicles down to the internal wall of the midi le 
ear and dural plate covering the brain in tic 
middle and posterior fossz. 
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5. The combined technique of the four 
offers a selective operation suitable for the 
management of all the different degrees of 
necrosis in chronic mastoiditis exclusive of the 
intracranial complications. 


DISCUSSION 


J. C. KeEever, M.D., F.A.C.S., PHILADELPHIA: 
I would like to ask whether Dr. Smith’s dissections 
were made on the cadaver or on dried bone. Also 
whether he made histological studies of the antrum, 
tympanum, and mastoid cells. 

Though I am fully aware that there is much 
variation in the histological structure of the mastoid 
bone as observed in different individuals, it is my 
opinion that when we find sclerosis of the bone it is 
always due to some previous, although very likely 
unrecognized, infection. It is a very difficult matter 
to rule out such previous infections. Frequently a 
patient will resent being told he has a discharging 
ear, even when pus is visible in the auditory canal. 
“How can there be an abscess without pain?” he 
demands. It is, therefore, still more likely that he will 
deny ever having had an infection which is now 
quiescent. 

Though the removal of pathological conditions in 
sinuses, tonsils, and adenoids as preliminaries to the 
cure of a discharging ear is perfectly sound surgical 
technique, I am nevertheless convinced that there is 
altogether too much of this done when the ear 
condition demands radical surgery. The patient is 
assured that attention to nose and throat will dry up 
the discharging ear, which, in the presence of bone 
necrosis and cholesteatoma, is an absolute absurdity. 
Every year I see hundreds of patients who have been 
in the hands of surgeons of this type. Some of them 
will have undergone a half dozen so-called ‘“‘opera- 
tions,” not one of which even approached the actual 
seat of the ear trouble. There are altogether too 
many men trying to do ear work who are either too 
ignorant or too timid to undertake the only possible 
means of clearing up the conditions with which they 
are presented. 

The “complete simple mastoid operation” as 
described by Dr. Smith, is my conception of a com- 
plete mastoidectomy performed in a chronic process 
for drainage of the mastoid antrum and additus. It 
should precede the more radical procedure, es- 
pecially when the patient is a child. The “new 
radical operation” as described by the essayist, is a 
most difficult procedure, but should be successful in 
a certain number of cases, provided there is not too 
extensive disease encountered. Though the ossicles 
are removed and the Eustachian tube curetted, a 
portion of the posterior osseous wall is left. This ap- 
pears to me to be nothing more than foreign material, 
making a barrier for the retention of débris, and 
serving to hide from view the cholesteatoma which 
has been left behind. I, therefore, cannot see any 
advantages offered by this “new” operation over the 
procedures with which we are already familiar. 
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When Professor Robert Barany was in America 
during the winter of 1920-21 he performed a 
number of operations using a method which was a 
modification of a radical mastoidectomy, consisting 
of removal of the posterior osseous wall through the 
annulus tympanicus without disturbing the posterior 
cartilaginous canal. About 8 months later it became 
my duty to complete this operation. There is at 
present in this hospital, a child upon whom the 
identical procedure has been carried out, and judging 
by the scars, there have been at least two previous 
interventions. All this is evidence that many of the 
operations which are being done, are inefficient, and 
in many instances, absolutely unnecessary. Con- 
servatism is praiseworthy when we have something 
worth saving, but in the presence of advanced bone 
disease, incomplete operation is far worse than 
nothing at all. 

We are all familiar with the Heath or modified 
radical operation, and its limitations are very 
generally recognized. When intracranial complica- 
tions are imminent, or other indications warrant its 
employment, the radical mastoid according to the 
accepted technique should be carried out with the 
greatest thoroughness, eradicating all diseased areas 
wherever found. And this will not be successful if 
the postoperative treatment is placed in inex- 
perienced or careless hands. 

Yet the radical mastoid operation is often life- 
saving, and should be performed before complications 
arise, rather than afterward. When I have had 
occasion to review the intracranial complications of 
otitic origin which I have seen during the past 10 
years, and contemplate the frightful mortality due 
entirely to procrastination, which prompt surgical 
intervention would have obviated, I realize that we 
are still far from our goal of competent and satis- 
factory operative methods. Still I feel that what we 
need is more competent application of the methods 
we already have, rather than attempts to devise new 
ones. 

In a series of 70 cases of intracranial complications 
of otitic origin I find that there were 29 of meningitis, 
17 of brain abscess, 13 of sinus thrombosis, and 11 of 
extradural abscess. Only 24 of these patients re- 
covered, the 46 deaths giving a mortality rate of 60.5 
per cent. Practically every one of these patients 
could have been saved had sufficiently drastic 
surgical measures been applied before it was too 
late. 

Taking up one or two points touched upon by the 
essayist: It has not been my experience that the 
cells are absent in the average chronic case of 
mastoid infection. In the majority of my patients I 
find diseased cells throughout the entire mastoid. In 
determining the extent of the disease process I have 
found the X-ray of the greatest value, and this also 
helps in the decision as to the type of operation re- 
quired in the individual cases. It has not been my 
experience that the loss of hearing following the 
radical procedures is as great‘as many writers would 
lead us to believe. 
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PREPARATION FOR OPHTHALMIC PRACTICE?! 
EDWARD JACKSON, M.D., F.A.C.S., DENVER, CoLoRADO 


PHTHALMIC practice is a branch of 
() medical practice—the study, relief, and 

preventionof disease—the maintenance 
of health. In the last hundred years, medicine 
has undergone an enormous development, for 
which its progress through historic time was a 
preparation. This development, in its scien- 
tific basis, its purposes, its study of methods 
of procedure, its accumulation of resources, 
its acceptance of responsibility, its new stand- 
ards of exactness and skill, has compelled dif- 
ferentiation into special branches; each of 
which demands a lifetime of devotion to 
special work. One who would give adequate 
service in ophthalmic practice must be pre- 
pared to undertake and continue study, as 
minute as microscopic detail and as broad as 
modern science. 

How can we furnish to the student the 
opportunity for study and development that 
will best fit him for the service he would 
render? All know ophthalmology has ex- 
panded in the last one hundred years; but do 
we realize how much it has expanded? An 
examination of a book printed this year shows 
that more than two-thirds of its contents refer 
to what has been learned within the last half 
century. This book is intended for general 
undergraduate students of medicine, and not 
for those specially preparing for ophthalmic 
practice. A similar examination of Diseases of 
the Eye, by de Schweinitz—the ophthalmol- 
ogist’s book of ophthalmology—shows that 
g2 per cent of ophthalmology, as there pre- 
sented, has come into human knowledge with- 
in the last century. This is what the specialist 
in ophthalmology is supposed to know and 
offer for the benefit of his patients. 

This expansion of subject matter, to be 
studied and mastered, is not peculiar to oph- 
thalmology. It has occurred in every branch 
of medicine. It is still going on with increasing 
rapidity. De Schweinitz’s book was first pub- 
lished in 1892. As compared with the first 
edition, his tenth edition, published 32 years 
later, shows an increase in matter of 74 per 


1Presented before the Clinical Congress of The American College of Surgeons, Philadelphia, October 13-17, 1930. 


cent. For sucha rate of progress the education 
of a specialist in medicine must provide. Ex- 
amination of the biographies of eminent Amer- 
ican ophthalmologists showed that almost 
without exception they had departed from the 
tradition; that a 5 or 10 years’ experience of 
general medical practice was the proper way 
to prepare for special practice. 

The recent realization of the amount of 
study required to fit one for practice of one 
branch of medicine implies such study, must 
begin early in life and be pursued zealously, 
with the advantages of the best opportunities 
and methods that can be devised. The Direc 
tory of the American Medical Association 
shows, that in the United States there are 
5,090 physicians, engaged largely or wholly 
in ophthalmic practice. In small towns are 
some who never claim to specialize, but upon 
whom their communities depend for the best 
ophthalmic service. Remembering that the 
average age before getting into special prac 
tice is over thirty; and that some die, or go 
into other lines of activity, before reaching an 
age for retirement; an estimate of 25 years for 
an active professional life seems adequate, or 
liberal. This means that every year there 
should be prepared over 200 young ophthal 
mologists to take the places of those who are 
dropping out of the service. This number 
makes no provision for the rapid growth and 
development of the specialty; in the direction 
of more eye examinations for school children. 
public services, and industrial occupations; 
and the general applications of ophthalmology 
in diagnosis of cases seen in other branches o! 
medical and surgical practice. 

At the International Congress of Ophtlial- 
mology, held last year in Holland, Dr. Walter 
R. Parker, chairman of the committee, report- 
ing on a program of ophthalmology for future 
ophthalmologists, stated that replies to a qucs- 
tionnaire, sent to the medical colleges of the 
United States, showed but 7 of them that 
offer systematic postgraduate work in oph- 
thalmology. These are the Universities of 











Colorado, Iowa, Johns Hopkins, Harvard, 
Michigan, Minnesota, and Pennsylvania. The 
largest number, 16, was provided for by the 
University of Pennsylvania; and the sum for 
all of these institutions is 55. It is probable 
that, adding the annual list of internes in 
special eye hospitals, and others incidentally 
trained for ophthalmology in the clinics of 
other medical colleges, not more than 100 
fairly competent ophthalmologists are trained 
in this country each year—less than one-half 
of the number needed to keep up the present 
imperfect service in ophthalmic practice; with 
no provision to replace the still more faulty 
service offered by dealers in spectacles. 

In 1914 a program of graduate training in 
ophthalmology was recommended by a com- 
mittee of the Section on Ophthalmology of the 
American Medical Association; to be put into 
operation in all properly equipped medical 
colleges. So far it has not been made opera- 
tive in 70 of these 77 institutions. It was 
admitted, then, that adequate training for 
ophthalmic practice was impossible by under- 
graduate study; and in the pamphlet on 
‘Medical Progress” at the University of 
Pennsylvania, issued in connection with the 
celebration last week, occurs this statement: 
‘The present condition of the medical curricu- 
lum makes unwise the addition of any further 
courses, such as one in medical physics.” 

Optics, a branch of medical physics, was 
made obligatory in the course leading to a 
graduate degree in ophthalmology at the Uni- 
versity of Colorado, 17 years ago. In the last 
3 years courses on physiologic optics have 
been given in 8 American cities to classes 
privately organized, ranging from 10 to 36 
members each. In July of this year the eighth 
annual, two weeks’ course, on ophthalmology 
and oto-laryngology, brought together in Den- 
ver 55 practitioners in those special branches, 
drawn from 19 states. Two weeks ago Miss 
Ida C. Mann, Fellow of the Royal College of 
Surgeons, and surgeon to the Royal London 
Ophthalmic Hospital, gave to a class of 25 
in Denver, the course of lectures on “The De- 
velopment of the Eye,” that she has given in 
the graduate course leading to the Diploma in 
Ophthalmology at the University of Oxford; 
and this week she is giving this course to a 





JACKSON: PREPARATION FOR OPHTHALMIC PRACTICE 447 


larger class in Chicago. The travel courses to 
Europe have grown from year to year until 
this summer the International Assembly for 
Graduate Study gave its classes opportunities 
in each of a dozen cities, for study in a dozen 
different branches of medicine. Chevalier 
Jackson, of Philadelphia, is now in Paris, giv- 
ing a course on bronchoscopy. The courses of 
lectures on the pathology of the eye given by 
Professor Fuchs, in this country 8 years ago, 
awakened a wide interest in his subject among 
ophthalmologists. Will not the universities 
of America take notice of this desire and de- 
mand for graduate instruction? 

In our day and civilization, the education 
for a profession must be both theoretical and 
practical, both academic and clinical, must be 
kept up along different lines, and by various 
methods. But, in providing a larger and more 
comprehensive plan of building, we must not 


forget foundations. These, too, may need to 


be somewhat different. For ophthalmology we 
find some preparation is needed, that might be 
expected of premedical studies. Mathematics 
and physical optics are of more importance 
than acquaintance with modern languages, 
convenient tool as that may be. As matters 
now stand we cannot expect mathematical 
optics to be taken by all who may apply for 
entrance in medical schools; and can only re- 
quire it for those who are taking up the study 
of ophthalmology as their special branch of 
practice. However, foundations will always 
remain foundations, and must be considered 
in all planning of new structures. 

The most fundamental preparation for oph- 
thalmic practice is the general medical educa- 
tion. This is sometimes forgotten. Ignorance 
of its importance may be expected of those 
who have never had a medical education, and 
know nothing of the scope and interdepend- 
ence of medical science. Optometrists, manu- 
facturing opticians, laboratory technicians, and 
electrical, or X-ray experts, may be useful; 
when their activities are directed by an intel- 
ligent comprehension of the whole domain of 
medical science. But to leave asepsis to the 
trained nurse, the evaluation of pathological 
appearances to the laboratory technologist, 
the study of visual fields to the student of 
psychology, or the measurement of refraction 
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to the optometrist-optician, is to introduce 
chaos in knowledge, and quackery in practice. 
The proposition to have an important part of 
ophthalmic practice taken up by persons des- 
titute of medical training, as the refraction of 
the eye by doctors of optometry, has been 
urged; by those who have not considered the 
essential unity of health and all professional 
assistance that can be given toward it. 

The unity of the living organism is the basis 
of health, and unity of all its branches is the 
basis of the medical profession, no matter how 
they may diverge in their development. The 
foundation must be laid in a common basic 
education, possessed by everyone who enters 
the profession. What this fundamental educa- 
tion must include may be discussed by that 
interested and intelligent part of our profes- 
sion, engaged in practical teaching in our 
medical colleges. It cannot include all that 
should be known by one who goes before the 
community as prepared to practice some spe- 
cial branch of medicine. This is admitted; 
and the faculties of medical schools are doing 
good work in determining how much of such 
fundamental education they can give. 

The year of training as interne in a general 
hospital, or its equivalent, is held essential to 
general medical education, required in some 
institutions before granting the medical de- 
gree, and in some states before conferring the 
right to practice. This interne year is a weak 
point in our system of medical education, 
which should receive attention from the Am- 
erican College of Surgeons, similar to that 
which has been given to some other points in 
the standardization of hospitals. To make 
the interne year what it should be, to give 
what the students and the public expect of it, 
every hospital physician and surgeon should 
be made to understand that the teaching of 
internes is a part of his hospital duty. In 
placing a physician on a hospital staff his fit- 
ness for teaching should be considered. Every 
interne should receive from the hospital, in the 
year he gives his services to it, the educational 
equivalent of those years he was formerly ex- 
pected to gain in general practice, before 
devoting himself to a specialty. 

Modern medical service demands teamwork. 
The basis of teamwork is mutual understand- 





ing and mutual confidence. The common 
understanding is obtained during the under- 
graduate years, by studying the same things 
together. The teamwork of the hospital, if 
properly developed and emphasized, trains for 
the broader work of the profession. Such train- 
ing should be thorough in every respect. This 
year the internes serving in the eye depart- 
ments of the various hospitals in Chicago, are 
being brought together for instruction in prac- 
tical ophthalmology. This is a new form of 
teamwork. The contacts of those coming 
from various institutions, the enthusiasm de- 
veloped where 20 or 30 young graduates in 
medicine join for such a purpose, must in- 
crease the value of the year’s training. There 
are other ways of using mass enthusiasm and 
a common interest, to advance the skill of 
the young ophthalmologist, not only in his 
special branch, but in every branch of medi- 
cine. They are all needed. 

When the young graduate is prepared, by 
his knowledge and training, truly to enter the 
medical profession, his need of education for 
some particular branch of medical practice 
must be recognized and provided for. In oph- 
thalmic practice the greatest need is still 
fundamental training. It is 75 years since 
Helmholtz was writing his book on physiologic: 
optics, that placed him in the highest rank 
among scientists. But it is only within th: 
last 6 years, 65 years after its publication, 
that a translation of his work has been pul 
lished in English. It was only within 3 years 
that an American opthalmologist venture: 
to publish a work on Ophthalmic Optics. 
When a graduate degree in ophthalmology 
was offered in this country, the first applicant 
for the course hunted up a high school teacher 
of mathematics, who would teach him plane 
trigonometry. He already had some know!- 
edge of optics obtained in a high school course 
in physics. How many of the “ophthalmic 
surgeons” of America have this much ac- 
quaintance with optics? 

The eye is the optical instrument of the 
body. To help it, all other optical insiru- 
ments, from spectacles to reflecting telescopes, 
are made. How long will fundamental igno- 
rance with regard to optics be tolerate in 
teachers and students of ophthalmology? 
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When Dr. Hay, of Boston, tried to study the 
action of combined cylindrical lenses, he 
sought assistance from Dr. Oliver, a teacher 
of mathematics at Harvard. John Green, at 
the age of over 50 years, and after teaching 
ophthalmology for 20 years, to understand 
the refraction of oblique rays by a spectacle 
lens, with the help of Professor Engler, of 
St. Louis, studied 4 or 5 years, algebra, trigo- 
nometry, and calculus, and reached a fine 
mastery of mathematic optics. Are we teach- 
ers of ophthalmology as well prepared today 
to understand the optical problems of the eye, 
and the glasses we are prescribing? 

We have, as medical students, studied 
something of the anatomy of the eye. How 
much did that study prepare us for ophthal- 
mic practice? After they had to teach in the 
course leading to a diploma in ophthalmology 
at Oxford University; Arthur Thomson, pro- 
fessor of anatomy, prepared and published his 
stereoscopic plates showing the anatomy of 
the eye; S. E. Whitnall, then Thomson’s assist- 
ant, did the same for the anatomy of the orbit. 
G. J. Burch, teaching in the physiologic lab- 
oratory, wrote his Physiologic Optics, based 
on experiments. Whether he has studied anat- 
omy in the book of Gray, Leidy, or Piersol, 
Deaver, Cunningham or Sabotta, the student 
today, preparing for ophthalmic practice, 
must study it in a way it has never been 
taught to undergraduate students of medi- 
cine. Some things about the eye are told in 
all books on physiology, and in lectures given 
to every student of medicine. But the knowl- 
edge of visual physiology possessed by the 
mass of recent medical graduates, is utterly 
inadequate for one who undertakes ophthal- 
mic practice. 

The gap between laboratory pathology and 
clinical medicine and surgery, is one of the 
greatest defects in medicine and surgery of 
today. This gap has, in a way, been bridged 
by the co-operation of the Army Medical 
Museum and the Committee of Ophthalmo- 
Pathologists appointed by the American Acad- 
emy of Ophthalmology and Oto-Laryngol- 
ogy, the American Ophthalmological Society, 
and the Section on Ophthalmology of the 
American Medical Association. But only a 
minority of those in ophthalmic practice have 
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taken advantage of this co-operation, and 
many of these have not had sufficient educa- 
tion in the pathology of the eye fully to profit 
by it. The recent graduate in medicine now 
comes with a very fair knowledge of general 
pathology; so that he could profit by good 
teaching on ophthalmo-pathology. But where 
can he get it? Pathology is one of the funda- 
mental branches; that must be studied from 
a new point of view, by every graduate in 
medicine, who would qualify for ophthalmic 
practice. 

The clinical examination of the eye by spe- 
cial methods and instruments is fundamental 
to ophthalmic practice. Oblique illumination, 
the ophthalmoscope, test-types, the Maddox 
rod, the trial lenses, the tonometer, the bio- 
microscope, have been mentioned and, per- 
haps, shown to every medical student; as 
they should be. But this does not constitute 
training for opthalmic practice. The embry- 
ology of the eye is a key to all its congenital 
anomalies and to the relations between the 
nutrition and pathological conditions of the 
different parts. It has been mentioned in 
general textbooks on anatomy and physiol- 
ogy, but its importance has only been brought 
home to us by the Adlas Textbook of Miss Ida 
C. Mann, and the lectures she is now giving. 

Ophthalmology is a great branch of medi- 
cine, of rapidly extending and increasing im- 
portance. How shall it be taught to the thou- 
sands already engaged in ophthalmic practice, 
and to the hundreds that must take it up each 
year? Education for practice, preparation to 
take an honorable place in a profession, should 
be a subject for wide discussion and experi- 
ment. In general this study must go hand 
in hand with practice; and be kept up and 
kept fruitful, for men living in comparative 
isolation. New methods must be developed 
for such study and tested by experiment. 

What demands immediate attention is the 
more general, effective study of the funda- 
mentals, optics, anatomy, physiology, embry- 
ology, pathology, relations to other branches 
of medicine, and methods of diagnosis. These 
are needed as preliminaries to recognition of 
fitness to engage in ophthalmic practice. They 
are equally needed by many who have devoted 
years to ophthalmic practice. The emphasis 
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that has been placed on the “practical” as- 
pects of ophthalmology, case taking, clinical 
diagnosis, prescribing of glasses, operations 
and methods of treatment, has caused the 
fundamentals to be overlooked and neglected. 
Study of fundamentals will correct the over- 
emphasis that has been placed on technique, 
and make ophthalmic practice more effective. 

There is great need that every medical 
school should arrange, announce, and empha- 
size short, intensive courses on the anatomy 
of the eye, orbit, and visual tracts. Visual 
physiology is taught in those schools giving 
systematic graduate courses, but needs more 
emphasis and more extended teaching. Optics 
needs better recognition as a medical study, 
and the teaching of it by experimental exer- 
cises will make it more interesting and more 
practical. Embryology will connect and illu- 
minate many scattered clinical observations. 
All these things can be studied outside of 
medical schools, but are best studied in their 
laboratories and classrooms. They should be 
given in short, intensive courses, of not more 
than one month each, which those who are 
already engaged in ophthalmic practice can 
attend each year. Some can study these sub- 
jects from books, but the majority need the 
personal guidance and influence of the teacher. 
Graduate degrees will not greatly increase the 
number who will attend such courses. The 
stimulus to such work is chiefly appreciation 
of responsibility to patients, with desire to 
meet that responsibility in the best possible 
manner. 

There will always be large opportunity for 
the individual student who masters one 
branch of ophthalmic science or practice 
and gives time to teaching others. That kind 
of work will always command respect and rec- 
ognition from professional colleagues whether 
it be a branch of pure science, like embryology, 
or the improvement of an operation, as for 
cataract, or restoration of the lids, or eye 
movements, or control of trachoma, or the 
recognition of eye symptoms of general dis- 
ease. Ophthalmological societies are recog- 
nizing the value of this kind of teaching, and 
are providing for it on their programs. 

The movement to secure better training for 
ophthalmic practice is not coming to us from 
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educational institutions, or philanthropic in- 
dividuals, or public demand crystallized in 
legal enactment. It is a spontaneous effort of 
our profession to render better service. The 
American College of Surgeons may well take 
part in the improvement of training for spe- 
cial practice, and, by so doing, will show a way 
for graduate study in all surgical specialties. 


DISCUSSION 


T. B. Hottoway, M.D., Philadelphia: Dr. 
Jackson, when presenting a subject, invariably gives 
us something to discuss, and in this instance he has 
not been an exception. The problem is not what to 
discuss, but where to stop, for few subjects are more 
important. In addition to this, he usually serves as a 
useful whip for the welfare of ophthalmology, and the 
lash is generally long enough to reach the leaders. 

He has rightly pointed out the progress in all 
branches of medicine during the last one hundred 
years, in fact ophthalmology, as we understand it 
today, did not exist prior to that time; and that in 
spite of Sir Thomas Young and those practitioners 
who treated diseases of the eye. It can be said, how 
ever, that if the ciliary muscle had been discovered 
at the time Young lived we would have had a theory 
of accommodation that would have weathered the 
years as many of Jonathan Hutchinson’s clinical ob 
servations succeeded in doing. 

It would take far too long to discuss the various 
points Dr. Jackson has stressed, and I am sure we 
agree in that there should be a constant production 
oi men who should be thoroughly grounded in all of 
the fundamental branches pertaining to ophthal 
mology. I believe that these men should not have 
less than 6 years’ college and medical education, 
preferably longer, and that this should be followed 
by at least one year’s interneship in a general hospi 
tal with rotating service. With this as a preliminar 
training the individual should be prepared for the 
acquisition of the real training in the subject he has 
elected as his life’s work. This to my mind, is best 
obtained in a year’s course devoted to what all of us 
understand as fundamental ophthalmic training, 
such as is outlined in a number of courses in this 
country. This may be followed by a year or more in 
some ophthalmic hospital or under the guidance ai 
direction of suitable teachers in the eye service 0! 3 
general hospital. After his year of fundamental 
ophthalmic training, certain hours could be devoted 
to practice. Concerning this, however, in my opinivn 
the young man cannot waste time to better ad 
vantage than sitting in an office for 4 hours, when 2 
hours may be ample; those 2 hours a day constitu 
12 hours a week that should be put to use for futu 
preparation. 

For real success in ophthalmology as well as ot ier 
branches of medicine, certain factors are essential; 
these are good health, a willingness to work, ¢: od 
habits, lack of jealousy, as this pertains to (he 
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greater success or more rapid advancement of a 
fellow practitioner, a willingness to help others, and 
finally, for the average man, not too much money. 

In order to bring out another phase of this subject 
I intend to extend the interpretation of the word 
“preparation” a little further than Dr. Jackson has 
done, and I am not borrowing from Mr. Ford when I 
do so, for I have preached it for a dozen years or 
more. If the younger man were to ask himself what 
will be my station in ophthalmology and how shall I 
be regarded by my fellow practitioners when I am 40 
years of age, rather than how much money will I be 
making at the expiration of 5 years, I believe Dr. 
Jackson could well lament the loss of 200 ophthal- 
mologists each year. The fact is if such a policy were 
pursued the individual ultimately could not keep the 
dollars away and he would long for more time for 
work in his study, hospital or laboratory, as the case 
might be. If we could train 100 such men each year 
Iam sure they would offset in accomplishments and 
efficiency the 200 who have been trained as hereto- 
fore and who are passing on each year. 

Dr. Jackson, doubtless to be less direct, has placed 
more emphasis on the lack of facilities for adequate 
preparation. To my mind, the other side is an im- 


portant one, and that is the lack of men who desire 
or who can arrange to be adequately trained, early. 
Should the time ever come, and I do not believe we 
have reached it, where the demand for such training 
exceeds the facilities, I believe suitable opportunities 
will be provided. My own opinion is that if we have 
adequate facilities for properly training 75 men a 
year along the lines suggested, we have ample to 
meet our present demands. These schools should be 
supplemented by such instruction as is provided in 
the excellent short course in Denver. A similar 
course should exist in the East. In addition to this, 
certain institutions should devote their time to 3 to 
6 month courses for training along special lines of 
work. In my opinion, this is the type of instruction 
that anyone of the 77 institutions referred to, might 
participate in. 

I personally believe that with such institutional 
facilities in conjunction with the other methods of 
instruction now available, no one need leave this 
country for any fundamental training. Foreign 
study should be reserved for several years later, 
when the individual’s experience permits him to 
discriminate as to his material, or follow particular 
lines in which he may be interested. 
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THE CATARACT OPERATION 


A Stupy or Detaits! 


WALTER B. LANCASTER, A.B., M.D., F.A.C.S., Boston 


E study the cataract operation to 
\W\ improve our results. At long inter- 

vals some radically new procedure 
makes for better results; at shorter intervals 
minor but important improvements are de- 
vised. But if we look for the explanation 
of the fact that some surgeons have better 
results than others, we shall find it in a mul- 
titude of details rather than in some special 
procedure, so that we must study the way the 
successful surgeon carries out the details of 
each procedure if we would find the secret of 
his success. Conversely, when results are less 
than first rate, a surgeon may have made a 
wise choice among the many alternative 
methods of performing the various steps of 
the operation, but because he fails in some of 
the details in carrying out these procedures, his 
results are disappointing. 

If we consider the causes of poor results we 
shall find that most of them may be attrib- 
uted to two things: mechanical defects and 
inflammation. 

The mechanical defects may be a poorly 
executed section or other step in the operation 
due either to the surgeon himself—poor tech- 
nique; or to the patient—bad acting. These 
factors result in imperfect healing, in prolapse 
or entanglement in the wound of iris, capsule, 
or vitreous, and in incomplete removal of lens 
material—imperfect toilet. 

Inflammation may be the result of one or 
more of the following: infection, more or less 
mild; lens remnants left in the eye; endoge- 
nous sources; trauma due to heavy handed 
manipulation; and trauma due to postopera- 
tive accidents. 

We cannot attempt to review all the details 
involved in the different methods of the cata- 
ract operation, but we will choose some of 
those most likely to need attention. 

The best results cannot be attained without 
skill, manual dexterity, the ability to execute 
with delicacy and precision, with exquisite 
co-ordination and lightness of touch. Such 


1Presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 


ability is in part a natural gift and in part 
acquired by intelligent training. However, 
fairly good results can be obtained by sur- 
geons of only moderate skill. The best sur- 
geons seem always to have an easy time, be- 
cause they spare no pains to have everything so 
arranged as to make it as easy as possible to 
do what they have to do. For example: it 
is important to see clearly what you are 
doing, and this necessitates having good light- 
ing and suitable glasses for the operator; 
the knife should be good and the eyeball 
steady. A steady eyeball—a detail neglected 
by the majority of operators—is especially 
important for that makes possible, even if the 
knife is not perfect, a good section and a good 
section has long been regarded as the most 
important step in the operation. The skillful 
surgeon can manage to secure a good incision 
in spite of a wobbly eyeball. The wise surgeon 
will avoid the necessity of using extra skill, 
even if he possesses it, just as he will avoid 
the handicap of a poor light, an awkwari 
position, imperfect instruments, or clumsy 
assistants. 

There are several ways of securing good 
fixation, but all depend on fixing more than 
one point. In making a section in an unat 
tached eye, three point fixation is needed. 
When the eye is in its place in the orbit one 
point is already fixed, namely the center oi 
rotation of the eye. To prevent rotation of the 
eye two more points should be fixed. This 
can be done by a double fixation forceps; or 
by two fixation forceps, one held by an assist- 
ant; or by a fixation forceps and a bridle 
stitch held by an assistant. I like the doul)le 
fixation forceps, and while I do not know of 
any perfectly satisfactory model, I hope some 
time to design one. An effort is made to 
grasp some subconjunctival tissue close to the 
cornea just below the horizontal meridian on 
both sides. If conjunctiva only is seized, it is 
very easily torn. Attempt should not be made 
to pull the eye into position against the re- 
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sistance of the ocular muscles. The patient 
should be coaxed to look in the proper direc- 
tion, and the eye should then be held in that 
position against the push or pull of the knife. 
If the eye is deep seated, it is possible with 
a good grasp of it to pull it appreciably for- 
ward where it is easier to make the section. 

If two forceps are used, the surgeon first 
fixes the superior rectus at least 8 millimeters 
from the cornea. It may be necessary or help- 
ful for the assistant to pull the eye down far 
enough for the surgeon to get at the point he 
wishes to grasp, in case the patient does not 
look down when requested. The assistant, if 
he is in front, can reach up a little way under 
the upper lid and grasp the conjunctiva 
enough to pull the eye down where the sur- 
geon can apply his forceps to the superior 
rectus; or the surgeon can take two forceps, 
one in each hand, pulling the eye down with 
the right hand far enough to get the desired 
hold with the left. The assistant then fixes 
the internal rectus about 7 millimeters from 
the cornea. He tests his fixation by mov- 
ing the eye with his forceps to see whether the 
forceps have a proper hold. If not, they drag 
the conjunctiva while the eyeball lags. If the 
hold is a good one the eyeball moves with any 
movement of the fixation forceps without any 
lag or any shifting or sliding of the conjunc- 
tiva. If the assistant is unable to take a grasp 
deep enough to include the muscle or capsule 
firmly in his forceps, perhaps because the con- 
junctiva is ballooned up by subconjunctival 
injection, he must abandon that point and 
secure a hold close to the cornea where the 
conjunctiva will not slide. Less strain will be 
put on this delicate conjunctiva if, when he 
has secured his hold, he tilts the handle of his 
forceps as far as possible toward the nose. 
Then in resisting the thrust of the surgeon’s 
knife he does it not by pulling but by pushing. 
As the assistant’s experience increases, he will 
usually succeed in getting a hold of the muscle 
even when there is some cedema of the con- 
junctiva. As soon as the surgeon has made 
his counter puncture, the assistant takes great 
care not to press on the eyeball and may, after 
the first forward thrust is completed, release 
his hold altogether. 

Success in grasping the superior rectus or 
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the internal rectus depends, like so many other 
maneuvers, on the use of a suitable instru- 
ment. The slender but strong forceps of 
Elschnig have points particularly well de- 
signed for grasping subconjunctival tissue. I 
have to thank Dr. Clarence King for calling 
them to my attention. Another very good 
model is the Prince fixation forceps. I prefer 
for this purpose forceps without a catch. 

The bridle stitch through the superior rec- 
tus is of great value, especially if the patient 
tends to rotate the eye upward as most pa- 
tients do. It is easy to apply after a little 
practice, and should rarely be omitted even if 
forceps are used to fix the superior rectus while 
the section is made. It is incomparably better 
than trying to rotate the eye down by forceps 
or stitch applied below the cornea. A surgeon 
who still relies on telling the patient to look 
down, repeated over and over again (I have 
counted over 40 repetitions in one operation) 
in various tones with threats and entreaties, 
is far behind the times. He probably blames 
the patient as a bad actor! 

Bad acting, probably the most prolific 
cause of mechanical troubles, makes it hard 
for the surgeon to carry out his maneuvers 
and thus causes loss of vitreous and other dis- 
asters. Not enough attention is paid by most 
surgeons to the prevention of bad acting. I 
take the position that bad acting is prevent- 
able and is the surgeon’s fault. For many 
years I have blamed myself when a patient 
acted badly, so that it has become a rare 
occurrence. 

Bad acting is a reaction by the patient. We 
should control the patient’s reactions. My 
aim is to secure a patient who cannot feel, 
does not want to move, and could not move 
if he tried. There are three ways of controlling 
a reflex: (a) through the sensory arc by local 
anesthesia; then the patient cannot feel; (b) 
through the motor arc by akinesia; then he 
cannot move; (c) by reducing the sensitivity 
of the higher centers by sedatives; then he does 
not want to move even if he could. The pro- 
cedure I follow is this: 

The day before the operation on entering 
the hospital, the patient is given 5 grains of 
barbital, again, at 7 or 8 p.m., to grains of 
barbital. The first dose is to allay the nervous- 
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ness felt on entering the hospital. Sometimes 
this nervousness calls for treatment several 
days before. In such cases luminal may be 
given twice a day for several days in 114-grain 
doses. The dose at 7 or 8 p.m. insures a good 
night’s sleep. The nurse has instructions to 
give more during the night if needed; but it 
is very rare that 15 grains of barbital in di- 
vided doses is insufficient. 

If necessary, a cleansing enema is given the 
night before, not the morning of the operation. 
Two and one-half hours before the operation, 
10 grains of chloretone is given in suppository. 
One and one-half hours before the operation 
between 6 and 12 grains of sodium amytal is 
given by mouth, and is followed by a copious 
hot drink. Soon after this a light breakfast is 
served. Half an hour before the operation % 
to 14 grain of codeine, and 1/200 or possibly 
1/150 grain of hyoscine is administered hypo- 
dermically. 

The dose of sodium amytal depends on sev- 
eral things: (a) the effect obtained from the 
barbital the night before—if this is slight to 
moderate, a larger dose of sodium amytal is 
given; (b) the size and age of the patient; (c) 
the nervous system of the patient, a larger 
dose being given to the excited or apprehen- 
sive patient. I see no need for giving the 
sodium amytal intravenously. It agrees when 
given by the mouth and is readily absorbed. 
If in doubt as to the patient’s stomach, I give 
the night before instead of the cheaper barbi- 
tal, 6 grains of sodium amytal in divided doses 
to observe how it is tolerated. The average 
dose is 3 grains, the maximum dose is 25 
grains. Even 15 to 20 grains intravenously 
may be followed by disagreeable symptoms— 
excitement, depression, danger of swallowing 
tongue, etc. I have seen none of these results 
in the doses I have used, but in one case I 
had carbon dioxide administered several times 
to’ stimulate deep breathing as a preventive 
of pulmonary complications, to which the pa- 
tient was subject. I frequently advise the 
patient to breathe deeply several times a day; 
and I insist on having the patient sit up in 
bed a few hours after the operation for as 
long as the patient wishes. 

The codeine and hyoscine are not to be 
given if the nurse finds that the previous 


medication has produced a fairly profound 
impression; and the dose of 14 to % grain of 
codeine and 1/200 to 1/150 hyoscine is regu- 
lated by the effect already obtained. The 
hypodermic may be postponed until I see the 
patient. In order to favor the sedative effect, 
the patient is kept quiet, with no talking and 
no preparation going on in the room. The 
putient is moved to the operating room in his 
bed and disturbed as little as possible. 

This preliminary treatment is what I have 
called in earlier papers ‘‘ mental” anesthesia, 
but is now called “basal” anesthesia.’ Lundy, 
of the Mayo Clinic, has stressed the wisdom 
of using several drugs in moderately large 
doses instead of one drug in a very large dose. 
This is the treatment designed to reduce the 
activity of the reflex centers. The local anas- 
thesia is no less important. Cocaine 4 per cent 
is instilled three or four times at intervals of 
two or three minutes; and if there is any 
hyperemia, one drop of 1:1000 adrenalin is 
used after the first dose of cocaine. Seven or 
eight minutes after the first cocaine instilla 
tion the eye is tested, and if anesthesia is suf 
ficient to make it painless, a subconjunctival 
injection of cocaine 1 per cent and adrenalin 
I:10,000 is made, about 3 drops, 0.2 cubi: 
centimeter, both above and below the cornea 
but not near the cornea, well back. This is 
massaged through the closed lids to diffuse it 

The other preparations are made, such as 
instillation of antiseptic (not mercurochrome 
as it acts on cocaine to produce an irritant), 
irrigation of the conjunctival sac, clipping the 
lashes from the outer and inner quarters o/ 
the lids, and injection of procaine for akinesia. 
After the irrigation, one or two more instill«- 
tions of cocaine are made and the eyes arc 
kept closed. After a few minutes the pupil 
should show signs of dilating by the action o/ 
the cocaine and adrenalin. This is the sign 
that the anesthesia has reached the deeper 
parts of the eye and also that the pupil will 
permit the lens to pass through it. 

In a few cases additional precautions «re 
taken. Procaine 2 per cent with adrenalin 
1:20,000 is injected intra-orbitally inside the 
muscle cone just behind the eyeball to produce 


1 See articles by Lundy and others in the Proceedings of the \lay‘ 
Clinic during the past two years, especially December 18, 1929 
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some akinesia of the external ocular muscles 
and some additional anesthesia. Still more 
rarely do I paralyze the orbicularis. The rea- 
son I omit the procaine injections in most 
cases is that I have found them unnecessary 
when the basal and local anesthesia are well 
done. In other words, if I have a patient who 
cannot feel and does not want to move, it is 
not necessary to fix him so that he could not 
move if he tried. I am fairly sure he will not 
try. If not sure of this, it is better to secure 
some degree of akinesia of the extra-ocular 
muscles (which as I have often said are the 
most dangerous cause of expulsion of vitreous 
in squeezing) and also of the orbicularis. It 
is probable that the orbicularis can be more 
easily reached and more certainly paralyzed, 
and with less liability to spasm of Muller’s 
muscle, if the injection is made by O’Brien’s 
method as advised by Colonel Wright. An- 
other effect of intra-orbital injection of pro- 
caine and adrenalin is the marked reduction 
of intra-ocular pressure. This is very desirable 
if not allowed to go too far. One of the chief 
advantages of procaine around the lids is that 
in addition to some akinesia you get a good 
deal of anesthesia; so that manipulation of 
the lids is not felt by the patient—for instance, 
a too widely opened speculum which would 
otherwise be very painful and so cause bad 
acting. 

It will be noticed that while I give much 
larger doses of sedatives and perhaps of local 
anesthetics than most ophthalmic surgeons, 
I feel my way as it were, starting with small 
doses, observing their effect, and never giving 
very much at one time. The after-effects are 
good. The patients are much pleased. Seda- 
tives are continued for several days until the 
danger of trauma is passed. I have had no 
bad effects from using too much, but I have 
often used less than would have been ideal. 

So important is this matter of good basal 
and local anesthesia and akinesia that it has 
revolutionized our attitude toward many of 
the steps and details of cataract operation. 
No longer is speed an all important considera- 
tion, lest the patient at any moment act badly, 
so that the sooner the operation is over and 
the eye closed, the better. Instead we can 
take time to insert complicated’ or difficult 
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stitches, time for meticulous toilet, for lei- 
surely removal of cortical débris by manipula- 
tion or by irrigation, confident that if any- 
thing calamitous occurs it will not be the fault 
of the patient but of the surgeon or his assist- 
ants. Hence the widespread adoption of the 
intracapsular operation and the use of a stitch 
for the closure of the incision. Hence the con- 
fidence with which we attack complicated 
cases, doing operations which under the old 
conditions would have been not only bold but 
even reckless. Hence a preliminary iridectomy 
is with me a great rarity. Hence the need of 
an assistant to hold the lids rarely exists and 
a suitable speculum is better, and sometimes 
it is even unnecessary for the speculum to be 
supported by the assistant. 

With good basal and local anwsthesia, with 
or without some akinesia, and with good tixa- 
tion, it becomes easy to make a good section. 
A good section should lie just posterior to the 
limbus, so that it is in conjunctiva throughout 
its length. The conjunctival flap should be 
about 1 to 2 millimeters wide at its narrowest 
point—the point of puncture and counter 
puncture—and 4 to 5 millimeters wide at the 
summit. 

The size of the section is a detail of much 
importance. Formerly it was thought that the 
smaller the section, the less the danger of its 
suppurating. Today we know that a large 
incision is not as great a source of danger as 
too small an incision. Two-fifths of the cornea 
is usually enough unless you are planning to 
extract in capsule, in which case nearly half 
of the cornea should be the size of the section. 
Formerly it was advised to make the section 
so that it was as nearly as possible as large 
on the inside as the outside. To help toward 
this and to help overcome the difficulties of 
imperfect fixation (single forceps fixation), it 
was advised to start the puncture with the 
knife pointing toward the center of the lens. 
As soon as the point entered the anterior 
chamber, the handle was lowered as the point 
was moved steadily onward until the blade 
was horizontal and parallel to the plane of the 
iris. This maneuver is entirely unnecessary 
and adds much to the difficulty of making the 
section. It conflicts with our principle of mak- 
ing everything as easy as possible. Hence the 
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best way is, first, to start the puncture with 
the knife parallel to the plane of the iris and 
parallel to the horizontal diameter of the cor- 
nea, its point about 2 millimeters back of the 
limbus but always anterior to the iris and 1 
or 2 millimeters above the horizontal diameter 
of the cornea, depending on the size of incision 
desired; and second, to push it straight across 
the anterior chamber, keeping parallel to the 
iris and so making the counter puncture at a 
point symmetrical with the puncture. 

One can pause an instant at this point to 
make sure that the knife is in its proper posi- 
tion parallel to the plane of the iris, so that 
its cutting edge is directed upward in the pre- 
cise direction we wish to make the incision. 
The knife should then be pushed onward and 
upward, so that it cuts both with the part 
near the point and with the part near the heel 
of the blade, the former part cutting the nasal 
side and the latter the temporal side of the 
section. Of the two, the nasal may be cut a 
little faster than the temporal side. One rea- 
son for cutting more on one side than on the 
other, instead of both equally, is that it is 
possible to watch one side more carefully and 
exactly than both, and the operator is thus 
ready to correct any tendency of the knife to 
depart from its proper path and thus cut too 
far forward or too far backward and spoil the 
section. If the operator is sure he can make 
the section in the proper plane, it is better to 
cut both sides at once. It is important to 
reach the top of the anterior chamber, or at 
least to pass the edge of the pupil, with the 
first forward and upward thrust made rapidly, 
before the aqueous has escaped enough to 
permit the iris to move forward where it will 
be lacerated by the knife. By this time nearly 
all the aqueous has escaped, but as the knife 
has passed the edge of the iris and has reached 
the top of the anterior chamber, no inconven- 
ience is produced at this stage, and the incision 
can be completed in a more leisurely fashion, 
with less and less force, so that when the last 
few fibers are severed there will be no sudden 
jerk as the knife slips past the sclera and 
comes to be under the conjunctiva. The con- 
junctiva is cut by turning the edge of the blade 
forward and gently sawing through at the de- 
sired distance above the limbus, 4 or 5 milli- 
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meters. If a corneoscleral stitch has been 
placed it will be necessary to come out exactly 
between the two parts of the stitch, and this 
step will not be difficult if the incision is com- 
pleted very slowly. 

In making the section two things are of 
major importance: a sharp pointed, sharp 
edged knife, and good fixation of the eyeball. 
The good surgeon will make sure that both 
conditions are taken care of. 

Before the section is made we must decide 
whether we wish to use a suture for the wound, 
and if so, whether we wish to place it before 
making the section or after. This opens a 
large subject, sufficient for a paper in itself. 

Let us consider what the suture is for. 
Ellett, one of the surgeons who has longest 
and most consistently used a suture, states 
that the chief advantage of it is the greater 
freedom with which cortical débris can be re- 
moved; that is, it facilitates the toilet of the 
anterior chamber. Harold Gifford stated that 
suture does not prevent or reduce the inci- 
dence of prolapse of vitreous at operation, but 
it may limit the amount both at the time of 
operation and after. Various surgeons have 
stated that the suture does not prevent pro 
lapse of iris. 

On the other hand, if the wound is close« 
securely, accidents during convalescence arc 
less likely to be disastrous, and patients cai) 
be given more freedom soon after the opera 
tion. Derby points out the protection from 
damage by excessive coughing, vomiting 
sneezing, etc., and from such accidents as 
falling out of bed. 

Without attempting to strike a balance bi 
tween the advantages and disadvantages, it 
may certainly be stated that the use of a 
suture is increasing very rapidly in all parts 
of the world. It is my opinion that the great 
advantage of secure closure of the wound !s 
in reducing postoperative complications. Ace- 
quate basal anesthesia, local anesthesia, ai 
akinesia make it possible to avoid the me 
chanical difficulties during the operation, ¢x- 
cept such as are due to the awkwardness of 
the surgeon or his assistants. The surgeon 
can work as deliberately and meticulously as 
if he were operating on a cadaver. Now and 
then there is an exception, and a suture will 
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be wanted during this stage, for example, in 
presence of prominent eyes, high myopia, 
fluid vitreous, and unruly patients. 

In my experience with cataract operations 
during the past 20 years, I have found 
my greatest trials during the postoperative 
period. There are four ways by which we may 
guard against postoperative complications: 
(1) Careful attention by competent nurses. 
While such care is of great value, it is not 
possible for a nurse to be so watchful and alert 
that she can unfailingly stop a patient from 
harmful acts and too much reliance should 
not be placed on this safeguard. (2) The use 
of sedative drugs may be kept up for several 
days and should be unless there is found to be 
some contra-indication. A judicious selection 
of drug and dose is invaluable if the patient 
becomes delirious or demented. (3) Suture of 
the wound is an important safeguard if it is so 
placed that it effectually holds together the 
lips of the scleral wound. (4) Protection of 
the eye by means of a dressing of some sort 
that makes mechanical injury very difficult, 
as by the finger of the patient or by any 
fortuitous blow or pressure over the eye. 

Undoubtedly a suture of the conjunctiva is 
of some value. Whether it is of great value 
seems to me doubtful. A good conjunctival 
flap will become adherent in a few hours, 
without a stitch. The upper lid is an ideal 
splint to hold the flap in place, especially with 
a well fitting dressing containing a wet pad 
accurately fitting and gently pressing on the 
lid. During these first few hours the patient 
should be sleeping or resting quietly under the 
influence of say amytal or other barbituric 
compound as a sedative, and acetyl-salicylic 
acid or codeine to control the pain which is 
usually present the first day. However, with- 
out a suture there is some risk of the flap’s 
being displaced, especially inverted, thus fa- 
voring the downgrowth of epithelium through 
the wound. There is probably more risk that 
the scleral wound will separate somewhat 
under the flap when the flap is not sutured 
than when it is. Conjunctival suture has been 
taken up enthusiastically by Barraquer, by 
Elschnig, and by some of the Vienna operators, 
and of course it is widely advocated in this 
country. 


On the other hand, the suture which holds 
the sclera and not simply the conjunctiva is 
a far more secure and dependable safeguard. 
It is much more difficult, since the thread 
must be in place before the eyeball is opened; 
whereas a conjunctival suture may safely be 
placed after the section has been made and 
even after the lens has been removed, pro- 
vided the anesthesia is satisfactory. 

Of the sclerocorneal sutures I have seen, 
Verhoefi’s' modification of the Kalt seems to 
me the most secure and most accurate in 
coaptation. It sacrifices the conjunctival flap 
except for the middle third of the incision, 
but the part left without a flap is certainly 
not the most important part to cover. I have 
not had sufficient personal experience with 
sutures in closing cataract incisions to pose as 
a judge. I can only say that my practice is 
to use a suture in the exceptional case, not 
as a routine. My reasons are that in the rou- 
tine case, during the operation, it is rendered 
unnecessary by good anesthesia, that after 
the operation the rather extensive conjuncti- 
val flap becomes rapidly adherent by fibrin, 
followed by early tissue growth. Now and 
then a postoperative accident makes me wish 
I had had a suture; but to be fair I must tell 
you that I have seen postoperative accidents 
resulting in prolapse in eyes wit/ sutures and 
operated upon by devotees of the sclerocorneal 
suture. In other words, it is by no means the 
sure thing that you might infer if you read 
without a grain of salt the descriptions and 
claims. 

Let us consider the treatment of the iris. 
We have three things to look out for. 

1. The pupil should be large enough to 
permit the passage of the lens. This some- 
times requires that the sphincter of the iris 
be cut, but usually if the pupil is dilated by 
subconjunctival cocaine and adrenalin it will 
be large enough. The assistant should stand 
ready with a small Stevens muscle hook, or 
other suitable instrument, to ease the edge of 
the iris over the lens at a word from the sur- 
geon, or if it is a capsulotomy operation, with 
a smaller hook or capsulotome to ease out the 
lens by a rotary movement as the surgeon 
presses it into the wound. Safar thinks 


1Tr. Am. Ophth. Soc., 1927. 
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homatropine is essential. Both Elschnig and 
Barraquer use it or euphthalmine. I prefer 
not. 

2. The iris should be treated with a view 
to the prevention of prolapse. A regular iri- 
dectomy does this, while at the same time it 
provides a large enough pupil for the passage 
of the lens. But a basal buttonhole iridectomy 
which does not cut the sphincter is even better 
as a preventive of prolapse, but worse than 
useless as an aid to the passage of the lens. 
It was originally done by Chandler, its inven- 
tor, after the lens had been extracted, to avoid 
the embarrassment of the lens catching in the 
buttonhole instead of taking the proper route 
through the pupil. 

3. For the best results the pupil should be 
round, central, and active. This sometimes 
results from a simple extraction, but the per- 
centage of prolapse in simple extraction is 
large. Hence the basal buttonhole iridectomy 
is gradually supplanting all other methods, 
since it fully answers (2) and (3), while (1) 
occasionally requires that the sphincter be 
cut. 

Another and very great advantage of the 
basal iridectomy over the regular iridectomy 
is the protection against tags of capsule ad- 
hering to or becoming entangled in the in- 
cision when a capsulotomy operation is done. 
Treacher Collins has emphasized the bad re- 
sults from tags of capsule getting into the 
wound. He has advised the simple extraction, 
being willing to run the risk of the greatly 
increased percentage of iris entanglement for 
the sake of escaping the danger of glaucoma 
and other possible consequences of capsule 
entanglement. Basal iridectomy gives protec- 
tion against the capsule complications and at 
the same time avoids most of the iris compli- 
cations. Furthermore, there is less tendency 
for the iris to be drawn up because of displace- 
ment of the vitreous upward. Replacing the 
iris tends to push the vitreous back where it 
belongs. A little massage over the upper part 
of the cornea and wound may be cautiously 
used to aid the tissues to return to their 
normal relations. 

Buttonhole iridectomy was first practiced 
by Chandler, of Boston, 40 years ago, but it 
did not gain great favor until Hess, following 
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Pflueger, took it up. Because of Hess’s power- 
ful influence a large number of surgeons gave 
it a trial. Elschnig does a basal iridotomy by 
means of the de Wecker scissors. This tech- 
nique was tried by Safar, who at first followed 
Elschnig’s method very closely, but soon 
found that a buttonhole iridectomy gave very 
much better results (iridotomy, 20 per cent 
prolapse in 27 cases; buttonhole iridectomy, 
o per cent in 23 cases; he admits that the 
iridotomy was not correctly done in all cases). 

As I was for some years Dr. Chandler’s 
assistant surgeon at the Massachusetts Eye 
and Ear Infirmary, it was natural that I 
should adopt the buttonhole iridectomy; and 
it is very gratifying to find it now being taken 
up in Germany and Austria, in India, and in 
fact in all parts of the world. 

I have been doing the intracapsular extrac- 
tion for 14 years, at first in a small proportion 
of cases, and later in a very large proportion 
of cases. I have watched with interest the re- 
ports of results of intracapsular extraction by 
various surgeons and have been surprised at 
the small number of positive and positive 
negative results.' The figures ranged from 25 
up to 60 per cent. Recently better results 
have been reported; and as I have studied the 
descriptions given, it has seemed to me that 
the improvement was due to a little detail o/ 
much importance, which is not described in 
the earlier papers except in my discussion 0! 
Torok’s and Verhoeff’s original papers, and in 
Safar’s” and Verhoefi’s® latest papers. Their 
results, showing Safar 88 per cent and Verhoeti 
80 per cent of positive and positive negative 
results, are the only ones except Elschnig s 
which show over 75 per cent. These improve: 
results are due, I believe, to a detail in tech 
nique which has been adopted I am sure by 
Safar, perhaps by Verhoeff, and possibly in 
part by Elschnig. The detail to which I refer 
is this. The application of counter pressure 
on the outside of the eye when the force))s 
are pressed gently against the lens to grasp 
the capsule, and then of continued and stronger 
pressure on the outside to aid the forceps in 

1Elschnig calls those cases positive when lens and capsule come out in- 
tact; positive negative, if the capsule ruptures when the lens is partly ut 


and yet is extracted in spite of the tear; negative, when the caps 
torn and the lens is expressed without the capsule. 


2Safar. Ztschr. f. Augenheilk., 1929. 
3 Verhoeff. Tr. Am. Ophth. Soc., 1927. 
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dislocating the lens. This is a step which we 
advocate and it is my opinion that the secret 
of a large percentage of successes lies in the 
skill with which this pressure on the outside 
is co-ordinated with simultaneous traction on 
the inside. 

As I have not seen a description of the evo- 
lution of the intracapsular procedure, it may 
be permissible to outline this evolution to help 
throw light on some of the details. Knapp 
and Stanculeanu, in rg1o, independently first 
hit on the idea. They were both using forceps 
in doing capsulotomy, aiming to tear off as 
large a piece as possible of the anterior cap- 
sule. In doing this they noticed that there 
was a tendency to subluxate the lens. Both 
Knapp and Stanculeanu were interested in the 
Smith operation, and so it occurred to them 
that if the lens were first “loosened” by the 
blunt capsule forceps, it would then be easier 
and safer to express it in the Smith way. This 
explains why all the early exponents of the 
use of the capsule forceps to break the zonule 
laid aside the forceps as soon as the lens was 
subluxated and completed the operation with 
instruments of expression (spoon or hook). 
Even Térék, who first advocated retaining the 
forceps in the left hand with a firm hold of 
the capsule, and Verhoeff, who early adopted 
Torék’s method, advised using the forceps to 
“subluxate” (Knapp), to “loosen” (Térdk), to 
“lift forward” (Verhoeff), the lens before ap- 
plying pressure outside. At the meeting of 
the American Ophthalmological Society, in 
1916, when Torck and Verhoeff read their first 
papers on the T6rék method, I discussed these 
on the basis of my experience with the method 
and strongly recommended for the first time, 
and at some length, that pressure be applied 
on the outside of the eye at the very begin- 
ning, not waiting until the forceps had “‘loos- 
ened” the lens. There are two reasons for 
this: First, the counter pressure on the out- 
side supports the lens when the forceps are 
pressed against it to obtain a grip of the cap- 
sule. In this way there are fewer failures to 
secure a hold of the lens, and there is less 
danger of dislocating the lens by pressure with 
the forceps before they have grasped the cap- 
sule. In most cases it is very easy to grasp 
the capsule, but it is very difficult or impos- 
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sible in plump lenses with the capsule not 
easily indented enough to get a small fold of 
capsule between the jaws of the forceps. It is 
difficult also in soft eyes, because the lens gives 
when you try to grasp it. It becomes easier 
to grasp the capsule when counter pressure is 
used. But if the pressure is so used as to 
make the capsule more tense, then it becomes 
harder to grasp the capsule. This, it appears, 
may happen in Verhoeff’s method. Second, 
it requires less traction by the forceps on the 
capsule to rupture the zonule when to this 
traction is added the tension produced by the 
pressure on the outside of the eyeball. 

Elschnig, like the American writers, ex- 
pressly states that he grasps the capsule with 
the forceps and cautiously moves it to and 
fro about 3 or 4 millimeters, allowing about 
10 or 15 seconds for this stage, after which he 
first begins to pull slowly forward and upward, 
while at the same time a gentle pressure is 
applied with the hook against the cornea on 
a level with the lower edge of the dilated 
pupil. It is not clear from this whether he 
always waits until he has ruptured the zonule 
before applying pressure, or whether he uses 
pressure to help rupture the zonule. Since he 
applies the pressure so high up (margin of 
pupil), it seems probable that the former is 
true; but judging from his excellent results 
(77 per cent+ and + —) he uses pressure 
lower down to help dislocate the lens. 

Knapp! as late as 1928 says: “All intra- 
capsular methods now in vogue start with the 
dislocation of the lens. . . . According to the 
Smith method, this dislocation is accomplished 
by external pressure. . . . The second method 
is the dislocation brought about by the cap- 
sule forceps. This is the safest method, but 
only succeeds in dislocating the lens in a pro- 
portion of cases, as the capsule tears. Finally, 
the dislocation has been effected by the vac- 
uum cup.” If he had known about my prac- 
tice, he might have inserted before “ Finally”’: 
“There is a third method, practiced by Lan- 
caster” (it had not then been done by Safar, 
who only began intracapsular extraction in 
1928) ‘‘which combines these two methods. 
Pressure on the outside is applied simultane- 
ously with the grasping of the capsule by the 

1Tr. Am. Acad. Ophth. & Oto-Laryngol. 
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forceps. In this way the dangers of the Smith 
method are avoided, and since less traction 
by the forceps is required, the capsule is torn 
in a smaller number of cases.”’ 

Verhoefi has described a method of extrac- 
tion with combined outside pressure and trac- 
tion by forceps which has yielded him only 
a small percentage of failures in extracting 
both lens and capsule. He first exerts enough 
pressure to cause the upper margin of the lens 
to be plainly visible in the wound. He then 
grasps with the forceps the lens at or near its 
equator at the top, and pulls the lens by the 
forceps and pushes it by the hook. With his 
method, vitreous losses have, of course, been 
large; but he has succeeded in extracting lens 
and capsule together in 80 per cent of the 
cases. It will be noticed that this large per- 
centage is the result of a technique involving 
simultaneous pressure and traction. I suspect 
that Verhoeff used pressure to aid in disloca- 
tion of the lens before he adopted his present 
method; but I have found no statement to 
that effect in his writings. 

I fancy that many who have done much 
extraction in capsule now use the pressure of 
the outside instrument to help dislocate the 
lens, though Safar,’ of Meller’s clinic, is the 
only one who mentions particularly applying 
counter pressure outside as an aid in grasping 
the capsule. At the time of my discussion no 
one had described using the outside pressure 
to aid in rupturing the zonule. This accounts 
for the small percentage—z25 per cent to 60 
per cent—of successes in the early reports 
of intracapsular extraction by this method. 
Elschnig (1928) reports 77 per cent, and Safar 
(1929) 92 per cent. My own results, though 
very good, are not so good as Safar’s. How- 
ever, Safar, who reports no vitreous losses, 
omits two cases (4 per cent) in which he had 
to use the loop. He had no iris prolapse when 
he did the Chandler buttonhole (20 cases), 
but 20 per cent prolapse when he did the 
Elschnig incision of the iris root. He had 82 
per cent of round or nearly round pupils. 

Per cent Per cent 
Elschnig reported 77 + or +— 3.4 vitreous 
Verhoeti reported 80 + or +— 5 _ vitreous 
Safar reported 88 + or +— 4 _ vitreous 
Elschnig in 100 consecutive 1.45 vitreous 
! Ztschr. f. Augenheilk., 1929, p. 157. 





I believe that the secret of a large percent- 
age of “positive” results lies in the skillful 
apportionment of inside pull and outside pres- 
sure simultaneously exerted. I have called 
attention to this several times since first men- 
tioning it in 1916. It may be that it is in more 
general use than I imagine, but the fact that 
Safar is the only other one who has called 
attention to this detail and is the one who has 
reported the largest percentage of “positives” 
makes me think that the point requires further 
emphasis. 

Wright? has said; “It often happens that 
a valuable practical procedure which appears 
in current literature is regarded by the major- 
ity of readers as a matter of passing interest, 
unless it is not only endorsed but emphasized.” 

If I were to sum up the question of the 
intracapsular versus the capsulotomy opera- 
tion, Ishouldsay that when done as I have out- 
lined it it is much the best cataract operation 
yet devised. It requires more skill, is harder to 
learn, and harder to teach. It is not to b« 
recommended, therefore, for universal adop 
tion. Only those should use it in whose hands 
it gives better results than the capsulotom, 
method. Usually a surgeon should first learn 
the capsulotomy method. When he has mas 
tered that and acquired considerable expe 
rience and facility in operating, he may begi1 
cautiously to do the intracapsular operation. 
By cautiously I mean in cases selected as 
particularly easy to do and well suited to the 
intracapsular method; such are immature but 
not swollen cataracts in patients over 65 with 
eyes that are not prominent and who are likely 
to be good actors. 

When he has done the operation for a good 
many years, he is likely to feel that it is for him 
the operation of choice in difficult cases. lor 
example, in a patient who has lost one cyc 
through inflammation, and perhaps has had 
some iritis of the eye to be operated upon, in 
which the cataract is still immature, | preicr 
to extract in the capsule, without preliminary 
iridectomy, provided there is not reason to 
suspect fluid vitreous and provided the eyes 
are not very prominent. This is not foolhar«ly 
or even bold. It is the result of careful con- 
sideration of the dangers involved and of my 
2Arch. Ophth., ii, 69. 
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experience in meeting them. Removal of the 
whole lens greatly reduces the risk of post- 
operative inflammatory reaction, which is the 
chief danger in such a case. The danger of 
vitreous loss in my hands is hardly appreciably 
greater than in the capsulotomy operation, 
with expression of cortical and _ irrigation, 
except when there is fluid vitreous. If I found 
that the patient proved to be a bad actor in 
spite of my preliminary medication, I should 
change my plan after the operation had begun. 
I have used the intracapsular operation in a 
good many of these complicated cases, and 
have never had cause to regret it. Hence I say 
my choice is not a foolhardy one; it is not even 
bold; it is a truly conservative choice on my 
part. It is the operation by which I believe I 
can give the patient the best chance of a good 
result. I do not mean by that that the number 
of brilliant results will be larger at the cost of a 
goodly number of disastrous results, but that 
the number of poor or disastrous results will be 
smallest if I operate in that way, and experi- 
ence has justified my choice. Of course, as 
stated above, I do not recommend it for uni- 
versal adoption. If it were known, as it will be 
in time, that the lens can be extracted success- 
fully in so large a proportion of cases, there 
would be fewer who try to accomplish the 
result in the more dangerous method of suc- 
tion with vacuum cup. 

Because the extraction with the vacuum 
cup, while it gives a large proportion of bril- 
liant results, gives a fatally large proportion of 
bad results, it is not in my opinion worthy of 
general adoption; on the other hand the intra- 
capsular, as described, is both brilliant and 
safe; my proportion of failures is not as large 
as with the old capsulotomy operation. 


DISCUSSION 


EUGENE M. Biake, M.D., New Haven, Connec- 
ticut: A divine discontent with conditions as they 
are, no matter how satisfactory, is the mark of a 
healthy mind. The surgeon, above all others, should 
never be entirely content with his technique or 
methods. The very nature of our work and the in- 
estimable value of the organ upon which we operate 
makes us inherently conservative. For this reason 
We are prone to follow established customs and it 
1s only by trying out newer methods in properly 
selected cases that real progress can: be made. 
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It seems to be universally agreed that the study 
of an individual who is to undergo an operation 
for the extraction of cataract should be painstaking 
and thorough. The removal of evident foci of in- 
fection and proper preparation of the eye are pre- 
requisites and this phase of the subject has been 
ably presented. The administration of bromides or 
sodium amytal the night before operation is helpful 
in aiding to give the patient a restful night’s sleep 
and to prevent undue excitement on the day of the 
operation. Personally, I do not care to use mor- 
phine, codeine, or hyoscine just before operation for 
fear that what may be gained in the way of de- 
pression of the mental activity of the patient may 
be lost in the ability to co-operate at a critical time. 

Even at the risk of repetition I would like to stress 
what Dr. Lancaster has said regarding the surgeon’s 
relation to the behavior of the patient. Having in- 
duced thorough anesthesia of the ocular tissues the 
next factor in importance (disregarding manual skill, 
of course) is that intangible something, the per- 
sonality of the operator. The lack of any uncertainty 
of manner on the part of the surgeon and an opti- 
mistic bearing, plus positive orders as to what to 
do, instil in the patient’s mind a fortitude and de- 
gree of co-operation which technical skill alone can- 
not impart. 

While total akinesia is difficult to secure, I have 
found that novocain injected at the outer orbital 
rim and along the lid margins produces a suflicient 
weakening of the orbicularis and the accessory mus- 
cles of winking, to prevent dangerous squeezing. 
I have never found it necessary to suture the lids 
following this procedure. 

For proper anesthesia of the iris I prefer to inject 
novocain, rather than cocaine, subconjunctivally, be- 
cause it can be well sterilized, is less toxic, and gives 
as good effect. The subconjunctival injection of an 
anesthetic solution is one of the greatest advances 
in our technique for with surface anesthesia by 
dropping cocaine into the conjunctival sac the iris is 
rarely insensible to pain and the patient usually 
squeezes and rolls the eye when the iris is drawn 
out of the wound—becoming thereby a “bad actor.” 
As to deep orbital injections, or paralysis of the 
ciliary ganglion, I have little experience. The pro- 
trusion of the globe, the possibility of injury toa fairly 
large vessel, and the frequent hypotony resulting seem 
to me to more than outweigh the advantages which 
its advocates claim for it. Cocaine for surface anxs- 
thesia, novocain subconjunctivally and in the lid 
muscles afford all that can be demanded in the 
avoidance of pain and prevention of squeezing. 

It was, I think, Landolt who said that the incision 
is the operation of the extraction of cataract and 
certainly all agree that a well executed incision is 
the greatest single factor in the surgical procedure. 
Double fixation of the globe adds greatly to the ease 
of making a good section. I have not tried two 
pairs of forceps as Dr. Lancaster recommends, nor 
the bridle suture, but shall surely do so. In my 
hands the double forceps have an unpleasant trick 
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of tearing out on one side, especially in the friable 
senile conjunctiva, and this makes an awkward 
fixation with only one branch of the forceps holding. 
If two points on the globe can be fixed, however, 
the section will be more accurately placed. When 
sutures are employed a large conjunctival flap is 
not necessary and it sometimes bleeds freely and is 
in the way. 

Capsule forceps to remove as much of the an- 
terior capsule as possible rank far ahead of the 
cystotome in permitting extraction of the lens and 
removal of cortical matter. 

The peripheral iridectomy, performed after the 
removal of the lens, cannot be too strongly recom- 
mended. The better cosmetic result, the prevention 
of dazzling which must occur with the large key- 
hole pupil after full iridectomy, the prevention of 
incarceration of tags of capsule in the wound, and 
the greatly reduced tendency to iris prolapse through 
retention of the sphincter pupillea, seem to me suf- 
ficiently good reasons for this refinement in tech- 
nique. It is the method of choice of such operators 
as Hess, Meller of Vienna, Bajardi, Barraquer, and 
others. 

Sutures are indicated, as in any surgical incision, 
and their regular employment for 6 years only makes 
me a firmer advocate of their application. Each 
operator will develop his own manner of placing the 
sutures and will modify his procedure with time and 
experience. I like to place the first bite of the suture 
in the episclera, 5 millimeters above the limbus, 
before making the section, and catching up the flap 
as soon as the section is completed. One suture is 
always desirable and two or three are better. The 
second and third are so easily placed that there is 
no reason for omitting the extra security which 
they offer. The sutures greatly reduce the time of 
wound closure, allow free irrigation of the anterior 
chamber with removal of lens remnants, and lessen 
the danger of iris and vitreous prolapse. If allowed 
to remain in place for a week, the removal of sutures 
is safe and easy. 

I regret to admit of little experience with intra- 
capsular methods of extraction but if such can be 
made safe they seem to be a consummation devoutly 
of lifting and pressing out the cataract appears 
the most likely to be the operation of the future, and 
I believe that we should cautiously acquire facility 
in its use. 

Finally, if the ophthalmic surgeon can perform a 
painless extraction of cataract resulting in a clear, 
black pupil, round and not mutilated, with a wound 
firmly closed by sutures, he may, perhaps, be per- 
mitted to heave a sigh of satisfaction—and seek for 
other worlds to conquer. 

LutTHeR C. Peter, M.D., Philadelphia: We are 
all interested in improving our technique in cataract 
extraction because refined technique means better 
results. It is of vital concern to the patient as to 
whether he may have 6/5 vision or must be content 
with 6/9 or worse, as to the possibility of secondary 
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glaucoma with its consequences, and especially as 
to the necessity for two or three operations when 
one operation should suffice. 

The speaker of the morning, Dr. Lancaster, has 
touched upon some of the vital phases of the 
operation which will assure the patient the best 
result for his individual case. 

“Bad acting” is a barrier to good results but as 
the speaker has intimated it is not always the 
patient’s fault. In the hands of a good operator, the 
anesthesia is a most important step in the operation. 
One could speak at length on this subject but after 
all there are certain underlying principles and the 
variations are the result of individual ideas and 
experience. ‘Basal anesthesia,” the term suggested 
by Dr. Lancaster, is important but will vary with 
each operator. After practicing many forms of 
special preparations, it is my belief that few drugs 
are harmless. An allonal tablet the night before 
operation insures a good night, another at 10 a.m., 
and again one hour before operation brings the 
patient into the operating room as a rule in a quiet 
mental state. If this procedure is supplemented by 
the personality of the operator, which includes 
confidence, calmness, and kindness, the way is paved 
for a successful operation if the local anesthesia is 
thorough. 

My own preference in local anesthesia is (1) the 
usual 3 instillations of 4 per cent cocaine; (2) deep 
ciliary injection of 2 per cent novocain with a smal! 
bleb of novocain around the upper limbus, if the 
blood sugar is within normal limits; or (3) if blood 
sugar is doubtfully high, t per cent cocaine as « 
substitute for novocain around the upper limbus 
and the omission of ciliary anesthesia. When these 
procedures are carefully carried out, anesthesia is 
complete and most satisfactory. 

I agree with the essayist that in any form of local 
anesthesia the method should be carried out to 
minutest detail. 

As to motor block, little need be said if the lis 
are held by an assistant and the blepharostat is 
omitted. The dangerous motor complications arise 
not so much from the orbicularis, as from retraction 
of the globe by the four recti muscles. Perfect 
anesthesia, gentle manipulations, and confidence 
inspired by the operator are the surest safeguards 
against this unfortunate act on the part of the 
patient. 

Next to anesthesia the most important step in 
the operation, in the speaker’s judgment, is the 
section which should be generous and finished with 
a large conjunctival flap. Many an operation 
becomes indifferently executed because of too small 
a corneal section, and most of the later complica- 
tions can be avoided by a good conjunctival ‘lap 
with sutures. 

After trying all forms of fixation, my preference 
is for a good bite just beneath the point of exit ol 
the counter puncture. 

We are especially concerned in this discussion 
with the procedures which are applicable to any 
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form of senile cataract extraction. Dr. Lancaster 
states in his premise that you can improve your 
operation if you wish by following minutely basic 
underlying principles. In addition, the old type of 
operation has been much improved by some of the 
more modern methods. An intracapsular extraction 
requires more precision, but the results are so superior 
that personally I am disappointed when, for one of 
several reasons, I fail to deliver in capsule. As to 
the serious question who should attempt intracapsu- 
lar extraction, the matter can be summed up as 
follows: 
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Anyone who can do a good extraction by the 
older method can acquire the modern technique if 
he has a fair sized operative practice. If he operates 
on but six cataracts a year, he will do well to cultivate 
finished technique in the operation to which he has 
been trained. The young man with a good surgical 
hand should acquire from the beginning the finished 
technique of the modern intracapsular operation. 
After one has learned how to extract the lens in its 
capsule, he will never be satisfied to return to the 
uncertainties of capsulotomy extraction, unless 


forced to by one of several reasons which may arise. 
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OPHTHALMOLOGIC ASPECTS! 


WILLIAM L. BENEDICT, M.D., RocHEester, MINNEsoTA 
Section on Ophthalmology, The Mayo Clinic 


the great venous sinuses of the head is 

interesting to the ophthalmologist, 
although he seldom sees the condition. In 
thrombosis of the cavernous sinus the ocular 
symptoms are dominant, and in 10 per cent of 
cases of thrombosis of the lateral sinuses ocu- 
lar symptoms are found. With the exception 
of these conditions, thrombosis and its se- 
quel lie outside of the field of ophthalmologic 
practice. Nevertheless the differential diagno- 
sis of sinus thrombosis is complicated and 
ocular signs and symptoms are of considerable 
aid if properly interpreted. Exophthalmos, 
cedema of the orbit and lids, progressive ex- 
ternal ophthalmoplegia with faulty ocular 
rotation, nystagmus, pupillary phenomena, 
dimming of vision, disturbances of retinal 
circulation, and changes in the head of the 
optic nerve are the most frequently men- 
tioned pathological conditions of the eyes that 
are to be looked for in a case of suspected 
thrombosis. The significance of these changes 
may be decisive if there are other grounds for 
the conclusion that thrombosis is present, but 
often these same ocular changes are brought 
on by other causes. It may be important for a 
differential diagnosis to be made by one who 
has had considerable clinical experience in 
ophthalmologic practice, if proper evaluation 
of these ocular changes is desired. I shall en- 
deavor to consider in a general way the man- 
ner in which, from the standpoint of an 
ophthalmologist, the ocular signs of throm- 
bosis of the great venous sinuses may be in- 
terpreted and to point out the complications 
that are most likely to lead to confusion. 

In a case of complete thrombosis of one 
lateral or sigmoid sinus the mechanical ob- 
struction to the flow of blood may not produce 
characteristic changes about the eye. Abla- 
tion of the lateral sinus and resection of the 
jugular sinus is done for relief of infectious 
sinus phlebitis with thrombosis, without no- 
ticeable change in the circulation of the orbit. 
The same cannot be said, however, of throm- 
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bosis of the superior longitudinal sinus or of 
the cavernous sinuses. Obstruction of circu- 
lation in the sinuses that receive the veins of 
the orbit naturally brings about passive con- 
gestion with exophthalmos, swelling of the 
lids, impairment of motion of the eye, and 
retinal venous congestion with cedema of the 
head of the nerve. These symptoms are pres- 
ent in varying degree in conditions other than 
venous obstruction; namely, orbital cellulitis, 
tenonitis, periostitis, panophthalmitis, disease 
of the nasal accessory sinuses, tumors, pseudo- 
tumors, and other forms of chronic inflamma- 
tion. In the presence of chronic infections of 
the mastoid process or acute infection of the 
nose or paranasal sinuses, exophthalmos would 
be regarded as a grave symptom, possibly 
indicating venous sinus thrombosis, whereas, 
without such infection, the cause for the ex- 
ophthalmos would be looked for in the orbit 
itself. 


THROMBOSIS OF THE CAVERNOUS SINUS 


Thrombosis of the cavernous sinus is usu 
ally first suspected, or becomes probable, after 
the appearance of swelling of the lids and 
proptosis, when signs of septicemia have ap 
peared in a case of infection about the head. 
It should be borne in mind that absence o/ 
ocular signs does not rule out thrombosis, «as 
is attested by reports of necropsy. Following 
mastoiditis and other affections of the ear, 
septic thrombosis of the cavernous sinusvs 
occurs with or without thrombosis of the 
petrosal or lateral sinuses. It is found after 
disease of the nose and throat, and after in- 
fectious processes in other parts of the body. 
Metastatic abscess of the orbit, and pan- 
ophthalmitis begin with symptoms similar to 
those of thrombosis of the cavernous sinus. 
There is fever, malaise, headache, disturbance 
of motility of the eye, swelling of the lid, prop- 
tosis, and sometimes visual disturbance. |! he 
question arises whether the infection is in the 
orbit or in the cavernous sinus. The symp- 
toms of cellulitis are not always characteristic, 

















but as the inflammation usually proceeds 
rather rapidly after onset, the tenderness of 
the globe to pressure and rotation is rather 
more than is found in a case of thrombosis; in 
thrombosis the passive congestion of the tis- 
sues is due to venous stasis. Intolerance to 
pressure on the globe, and pain on rotation, 
are prominent symptoms in inflammatory dis- 
ease of the orbit, such as tenonitis and orbital 
abscess; oedema of the lids and proptosis fol- 
low after a few hours or days. 

Paralysis of the ocular muscles is an early 
sign in thrombosis. This is due to pressure on 
the third, fourth, and sixth nerves as they pass 
through the venous sinuses. Paralysis usu- 
ally appears later in cellulitis, except in the 
fulminating type accompanied by rapid swell- 
ing of the lids and proptosis. Furthermore, 
acute inflammatory conditions of the orbit, 
such as follow acute disease of the nasal 
sinuses, are seldom bilateral, a valuable point 
of distinction. Bilateral oedema of the lids is 
common when infection is limited to one orbit, 
but proptosis and ocular paralysis involves 
only one eye. Within 1 to 5 days after symp- 
toms of thrombosis appear in one eye the 
other eye is involved. When both orbits be- 
come involved there is little doubt but that 
the cavernous sinus is infected unless the 
swelling persists while the general condition 
of the patient improves, for it is believed that 
comparatively few patients who have caver- 
nous sinus thrombosis get well, whereas in- 
flammatory diseases of the orbit are seldom 
fatal. That the two conditions may exist at 
the same time or follow one on the other in 
rapid succession is to be considered. Here 
again unilaterality of symptoms, more char- 
acteristic of cellulitis, may be a deciding fac- 
tor. In the beginning stage of involvement of 
the orbit it is often impossible to be sure 
whether, in a case of suspected thrombosis, 
the symptoms are dependable, for the pa- 
tient may be too sick to co-operate in the 
examination. 

Thrombosis of the cavernous sinus is usu- 
ally first suspected after the appearance of 
swelling of the lids and exophthalmos. If the 
retinal veins are distended and the disks are 
edematous, the evidence is more conclusive. 
That the retinal veins are always engorged 
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has been denied by Parsons who further 
stated: ‘When it occurs it is usually accom- 
panied by pronounced papillitis and both 
signs indicate extensive implication of the 
orbital veins and tissues.” Bowers wrote: 
‘Jansen has proved by autopsy that purulent 
thrombosis of the cavernous sinus is possible 
with the absence of any change in the fundus, 
or any impairment of the visual acuteness, or 
the function of the ocular muscles.” Dixon, 
in 8 cases of thrombosis of the cavernous sinus, 
found normal eye grounds in 5 cases, bilateral 
choked disk in 1 case, and right choked disk 
in 1. The eyes of the one remaining patient 
were not examined ophthalmoscopically. Pat- 
ton observed 5 patients with cavernous sinus 
thrombosis and found engorgement of the 
retinal veins on the second or third day in 
every case. In the first case of the series he 
noticed engorgement of retinal veins, with 
some blurring and elevation of the disk in one 
eye only, on the third day of acute illness. 
Ophthalmoscopic examination, made at in- 
tervals of 3 hours during the day, disclosed 
progressive engorgement of the retinal veins 
and elevation of the disk. Late in the after- 
noon involvement of the second eye was 
noticeable; intraocular changes were present 
before the conjunctiva and lids were involved. 
Other observers have reported papilloedema, 
that is, moderate choked disk in one or both 
eyes, with venous engorgement of varying 
amount. In all cases observed by me some 
engorgement of the retinal veins and some de- 
gree of papilloedema were present compara- 
tively late. The prodromal symptoms and the 
order of their occurrence were given by 
de Schweinitz as ‘‘ headache often severe, with 
or without fever, pain in and around the eyes 
and the teeth, diplopia and cold in the head.” 
As to the appearance of the fundus he stated, 
“A true optic neuritis indicates orbital in- 
volvement (thrombophlebitis of the orbital 
veins) but more often the appearances are 
those of papilloedema, that is moderate 
choked disc.” 

Montgomery reported the case of a boy, 
aged 6 years, whose symptoms of thrombosis 
of the cavernous sinus appeared about 35 days 
after the onset of disease of the left mastoid 
process. Lateral sinus thrombosis followed a 
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few days after drainage of the mastoid proc- 
ess, at which time the wall of the sinus was 
inspected and was found to be in good condi- 
tion. A few days later there was marked left 
exophthalmos. The eye was fixed and im- 
mobile, the pupil was dilated and fixed and 
there was chemosis of the conjunctiva. Forty- 
eight hours later the right eye began to swell. 
The exophthalmos of the right eye was not so 
marked as that of the left and never became 
so pronounced. ‘Ophthalmoscopic examina- 
tion disclosed mild optic neuritis of both eyes. 
There was marked fullness of the retinal vein 
and no abduction in the left eye.” Mont- 
gomery attempted to drain the cavernous 
sinus through the left orbit after enucleating 
the eye, and effected entrance to a pocket of 
pus, which he drained. Since he did not know 
whether he had made an entrance into the 
sinus or not, he put in a drainage tube and 
awaited developments. The exophthalmos 
and swelling subsided. The eye grounds later 
became normal although the child died of 
meningitis 7 weeks after the operation. 

In Montgomery’s case the so-called optic 
neuritis was probably early papilloedema due 
to the venous stasis. This view is borne out 
by his later reference to the presence of 
choked disk. The interesting feature is that 
the choked disk disappeared entirely following 
relief of the stasis, and although meningitis 
developed later, optic neuritis did not develop. 
This is evidence of the correctness of the view 
that the changes in the head of the nerve are 
due to venous stasis and are properly classi- 
fied as choked disks even though the caver- 
nous sinus is blocked by septic thrombosis. 

In a discussion of this subject an otolaryn- 
gologist of prominence recently spoke of the 
difficulty he had encountered in obtaining 
from an ophthalmologic consultant a frank 
statement as to whether optic neuritis or 
choked disk was present in a certain case. He 
stated that the matter should be elucidated in 
this paper. Undoubtedly there is a great deal 
of confusion in the minds of many as to what 
constitutes choked disk, as it has come to be 
regarded in later years. Unfortunately, the 
two terms, optic neuritis and choked disk, 
have been used interchangeably in much of 
the older literature and are used interchange- 
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ably even today. The distinction is not a 
graphic one but I have seen it made confi- 
dently and accurately by young students after 
a few months of apprenticeship in ophthal- 
moscopy. One should not attempt to classify 
all oedematous and hemorrhagic lesions of the 
head of the nerve into one or the other of these 
groups, particularly those in the long-standing 
cases or those in cases of apopletic type. Nor 
should one feel embarrassed in not being able 
to make the distinction, if in one’s practice, as 
I know applies to many, such a condition is 
seen only at intervals of months or years. The 
differences to an experienced observer, how- 
ever, are not hard to demonstrate in 95 per 
cent of the cases, and as the kind of treatment 
to be used may depend on proper interpreta- 
tion of the ophthalmoscopic data, it becomes 
important to try to decide in all cases whether 
the disk shows neuritis or merely passive con 

gestion with oedema. A clear-cut opinion 
usually is demanded by the neurologic sur 

geon or by the otolaryngologist if operation is 
to be recommended. This distinction prob 

ably is not so necessary in thrombosis of the 
cavernous sinus as in disease of the paranasal 
sinuses, brain abscess, or meningitis, since the 
surgical treatment of this condition is not so 
successful as medical treatment. Frequent 
examination of the fundus, with the ophtha! 

moscope, in a case of suspected thrombosis is 
of more value than a single examination or 
widely separated examinations. It would be 
well to follow the example of Patton who ex- 
amined the fundus in his cases every 3 hours 
and noted the development of the venous en- 
gorgement and the progressive oedema of the 
disk. 


THROMBOSIS OF LATERAL SINUSES 


Phlebitis of the lateral and sigmoid sinuses 
is a common complication of suppurative «lis- 
ease of the mastoid process and gives rist to 
the graver symptoms of septicemia that some- 
times are encountered following operation on 
that region. However, the effect on the cyes, 
of the change in circulation, is not charac ter- 
istic. Choked disk was found to be present in 
about 10 per cent of the cases reported by 
Tobey. He was never able to demonstrate, 
however, that pressure over one patent lateral 
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sinus, or over both simultaneously, made an 
appreciable difference in the eye grounds. 
Anatomically, the type of mastoid process 
apparently does not play an important part. 
Trible expressed the belief that ocular symp- 
toms are usually those of toxemia unless 
there is involvement of the cavernous sinus. 
Eves, in reporting his experience with 38 
cases of lateral sinus thrombosis, wrote: ‘‘In 
about 10 per cent of the cases changes in the 
form of optic neuritis were seen by frequent 
examination of the eye grounds. ‘This sign is 
of importance only when other causes of intra- 
cranial pressure are eliminated.”’ Atkins stud- 
ied 40 cases of lateral sinus thrombosis, and 
examined the fundus in 14 of them. In 4 
cases there were beginning or well marked 
changes in the fundus before the operation on 
the sinus and in 13 there were marked changes 
after the operation. In one case, the fundi 
were normal to days after operation. 

Choked disk may occur in cases of disease 
of the mastoid process without evidence of 
sinus thrombosis. Lillie and Lillie cited sev- 
eral reports from the literature and added 4 
reports of cases from The Mayo Clinic. The 
4 patients recovered completely. ‘There 
was no conclusive evidence of intradural ex- 
tension, although it could not be definitely 
excluded. Three patients were found to show 
intracranial involvement in the form of a 
parasinus abscess; the others showed pachy- 
meningitis and large cholesteostoma forma- 
tion pressing on the sinus and cerebellum. 
One patient was subjected to intradural ex- 
ploration without result.” 

With the knowledge that choked disk may 
occur in surgical disease of the mastoid proc- 
ess, with or without thrombosis of the lateral 
sinuses, the only conclusion one can reach 
regarding the significance of choked disk is 
that some intracranial involvement has taken 
place, but that the nature of this involvement 
is not manifest. Probably the gravity of the 
situation is heightened if choked disk follows 
frank, septic, sinus phlebitis. Such a conclu- 
sion cannot be proved from the few cases I 
have been able to review. It is suggested, 
however, by the following selected cases, 
taken from a group of go in H. I. Lillie’s serv- 
ice at The Mayo Clinic. 
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REPORT OF CASES 

CASE 1. A man had had discharge from both ears 
for 9 years. Fora year before admission to the clinic 
he had suffered violent abdominal pains and shooting 
pains in the legs. For 2 months before admission, he 
had been quite ill. Appendectomy and cholecystec- 
tomy had been done for relief of pain, without en- 
couraging result. On admission, he was ill with 
acute otitis media and mastoiditis of the right side. 
The pupils were small and could not be dilated with 
cocaine. The disks were hyperemic, the margins 
blurred, the veins engorged; haemorrhage and ex- 
udate were not present. The left disk was swollen 
more than the right, each less than 1 diopter. Com- 
plete mastoidectomy was done immediately. Two 
days later the swelling of the disks was as follows: 
right, 2 diopters; left, 3 diopters. For the next 5 or 
6 days there was a septic type of temperature and 
considerable pain about the head. The disks were 
now swollen to the following degrees: right, 4 di- 
opters; left, 3 diopters. The diagnosis of septic 
thrombosis was made. Ligation and incision of the 
right internal jugular vein, and ablation of the right 
lateral sinus, including the sigmoid portion, for 
thrombosis, were performed. Two days later the 
disks were swollen: the right to 3 diopters; the left 
to 3 diopters. Hemorrhage and exudate were ab- 
sent. The ocular movements were good; slight hori- 
zontal nystagmus was present; the visual fields were 
normal. The patient died 16 days after this opera- 
tion. Necropsy revealed extension of the thrombosis 
from the ligated jugular vein to the superior vena 
cava. 

The fundi of this patient were examined daily and 
the swelling was noted to be gradually increasing. 
Although there was temporary improvement in his 
condition following each operation it was not re- 
flected in any change in the swelling of the disks. 

CasE 2. A man, aged 55 years, came to the clinic 
with chronic otitis media on the right side, and acute 
mastoiditis. The diagnosis was of Bezold’s abscess 
and lateral sinus phlebitis. Complete mastoidectomy 
was done on the right side. The lateral sinus was ex- 
posed, and at the knee a small region of phlebitis, 
involving one of the vasa vasorum was encountered. 
Two weeks later an abscess about the jugular bulb 
was drained. At a third operation, 2 weeks later, the 
jugular vein was ligated and the bulb ablated. The 
following day the patient died. The disks were 
acutely choked with retinal hemorrhages at the last. 

Case 3. A girl, aged 5 years, was operated on for 
acute mastoiditis with thrombosis of the lateral 
sinus, involving its sigmoid portion. She recovered 
completely. Frequent ocular examinations gave 
entirely negative results. 

Case 4. A man, aged 22 years, had chronic otitis 
media and sinus thrombosis of the right side. At 
operation the vein in the neck was found to be col- 
lapsed below the level of the facial vein. Parasinus 
abscess was encountered over a large area; the outer 
wall was gangrenous and had sloughed. The sinus 
was ablated and the patient made an uneventful 
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recovery. The eyes were normal throughout the 
course. 

CasE 5. A man, aged 22 years, had acute otitis 
media, parasinus abscess, and lateral sinus phlebitis 
of the right side. Complete mastoidectomy was 
done; the internal jugular vein was ligated and the 
sigmoid portion of the sinus was ablated. This was 
followed by recovery. Ocular examination gave 
negative results throughout. 

CasE 6. A boy, aged 13 years, was subjected to 
complete mastoidectomy for subacute otitis media 
with lateral sinus phlebitis and general sepsis. The 
vein was not disturbed. Ocular examination gave 
negative results. Complete recovery ensued. 

CasE 7. A woman, aged 22 years, had chronic 
otitis media, disease of the mastoid process, choleste- 
otoma, and parasinus abscess, including the sigmoid 
portion of the lateral sinus, all on the left side. She 
recovered following ablation of the sigmoid portion 
of the left lateral sinus and ligation of the left jugular 
vein. Ocular examination gave negative results. 

Case 8. A boy, aged 12 years, had acute uni- 
lateral mastoiditis and lateral sinus phlebitis. Be- 
cause of bilateral chronic otitis media, double mas- 
toidectomy was done, revealing unilateral sinus 
phlebitis. The sinus was not opened. Examination 
of the eyes gave negative results. 

CasE 9. A boy, aged 4 years, was operated on in 
the emergency created by chronic otitis media, 
parasinus abscess, extradural abscess, and lateral 
sinus phlebitis, all of the left side. Complete mas- 
toidectomy was done on the left side; the sinus was 
not opened. Five days later, signs of thrombosis led 
to a second operation. The left internal jugular vein 
was ligated and incised and the sigmoid portion of the 
left lateral sinus was ablated. Complete recovery 
followed. Ocular examination gave negative results. 

CasE 10. A boy, aged 10 years, underwent uni- 
lateral mastoidectomy. This was followed in 2 
weeks by a secondary operation. About two weeks 
afterward the jugular vein was ligated, and the 
sigmoid portion of the lateral sinus was ablated. 
Complete recovery ensued. Ocular examination gave 
negative results throughout. 


VALUE OF EXAMINATION OF OCULAR FUNDI 


Examination of the ocular fundi should be 
made on all patients with suppurative disease 
of the ear, although positive results will be 
obtained in only a small number of them. 
Sinus phlebitis is often a late complication of 
surgical disease of the mastoid process, and 
appears rather suddenly. Changes in the 


disks may precede changes in temperature 
and other signs of thrombosis. Choked disk 
is present in only about 10 to 20 per cent of 
cases of abscess of the brain but when it is 
present it is of considerable significance. If 
its value as a sign of intracranial involvement 
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following septic sinus phlebitis is no more than 
it is in abscess of the brain, the fact that it 
is an index of serious extension of a patho- 
logical process makes it desirable. Progressive 
choked disk has been present in cases of sinus 
thrombosis observed at The Mayo Clinic only 
if the patients were extremely ill and went on 
to death. The value of choked disk as a diag- 
nostic sign is reduced somewhat, unfortu- 
nately, by the fact that as the swelling 
increases the patient’s condition is also 
noticeably worse. I believe, however, that pa- 
tients who are equally ill, as judged by other 
signs, but who do not have choked disk, are 
more likely to recover. If this is true, it may 
be concluded that the appearance of pro- 
gressive choked disk in a case of septic lateral 
sinus phlebitis is a sign of grave intracranial 
involvement. It occurs in less than 10 per 
cent of cases. 

True optic neuritis I believe is a still rarer 
complication. A slight variation in the color 
of the disk, from what might be expected, is 
not to be interpreted as pathological, for there 
is no standard by which to judge, and varia- 
tion in color of the disk and in the size and 
tortuosity of the retinal vessels may be very 
misleading, particularly if the patient is sick 
and if the examiner is anxious to find some- 
thing of significance in the eye grounds. 


LONGITUDINAL SINUS THROMBOSIS 


Thrombosis of the longitudinal sinus is 
brought on by tumor or abscess of the brain 
or by extension of thrombosis from other 
sinuses. Often it is insidious in onset, or 
occurs in persons who are sick from extensive 
infection elsewhere. Therefore, the symptoms 
are masked and often unrecognized. Doyle, 
in 1926, reported 4 cases in which the conc! 
tion had been found at necropsy and con 
cluded: “In the absence of meningitis, the 
early onset of apathy or stupor in a paticnt 
with evidence of thrombosis of the lateral 
sinus secondary to suppurative otitis me:!ia 
generally indicates infectious thrombosis 0! 
the superior longitudinal sinus by retrogra le 
extension, especially if associated with choked 
discs and convulsions.” 

Doyle found oedema of the eyelids and (ila- 
tation of the veins of the eyelids and forehcad 
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in one case. Several other cases have been 
observed in The Mayo Clinic since the time of 
Doyle’s report. Fifteen subjects who came 
to necropsy had been examined with the 
ophthalmoscope and the progress of lesions of 
the fundus had been noted. In 4 cases, the 
involvement of the longitudinal sinus fol- 
lowed suppurative disease of the ear, and 
other sinuses besides the longitudinal were 
involved. In 3 of these 4 cases ocular exami- 
nation had been negative. In the fourth, 
cavernous sinus thrombosis was recognized 
by the swelling of the lids and by proptosis of 
the left eye, which was followed in 2 days by 
the same symptom involving the right eye. 
Dilatation of the veins of either eye was not 
present until after swelling and proptosis of 
the second eye were established. 

One case followed a second operation for 
widespread infection of the frontal nasal ac- 
cessory sinuses, with destruction of bone. 
Aside from oedema of the eyelids which accom- 
panied the infection there were no ocular 
symptoms. The face, also, was oedematous. 
Choked disk was not present. 

In one case of meningitis of unknown origin, 
in a baby, ocular signs were negative except 
for noticeable fullness of the retinal veins a 
few hours before death. 

Two cases of unknown origin, which were 
recognized from the clinical symptoms, were 
seen late in the course of the disease. In one, 
thrombosis of the cavernous and longitudinal 
sinuses was found at necropsy; yet the only 
change noted in the eyes was marked contrac- 
tion of the pupils. They responded quickly to 
the use of homatropine. In the other case 
there was left homonymous hemianopia, due 
to softening of the left side of the cerebrum 
which resulted from the thrombosis. 

There were 7 cases of tumor of the brain in 
which thrombosis of the longitudinal sinus 
was found at necropsy. One patient, who had 
an infiltrating glioma, had vertical nystagmus 
a few weeks, but the fundi were negative to 
examination. 

One patient, who had a pituitary tumor, 
had advanced optic atrophy; the fundus was 
otherwise negative to examination. The 5 
remaining patients had choked disk, recorded 
as from 2 to 6 diopters, with changes in the 
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visual fields and other visual disturbances 
that could well be accounted for on the basis of 
the tumor. In none of this group was there 
anything about the eyes to suggest thrombo- 
sis of the longitudinal sinus except the dilata- 
tion of the veins over the lids and forehead, as 
mentioned by Doyle, and this was noted in 
only one case. From observation of these 15 
cases of proved thrombosis of the longitudinal 
sinus, it can be said that this condition does 
not cause characteristic changes about the 
eyes. In the absence of tumor of the brain or 
involvement of the cavernous sinus, choked 
disk has not been observed in this group of 
cases. 
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DISCUSSION 


LutTHER C. Peter, Philadelphia: I wish to call 
your attention to the fact that cavernous sinus 
thrombosis, when due to nasal origin, is a much more 
hopeful condition than when due to other causes. 
Eagleton reported that 24 per cent of his cases were 
of sinus and oral origin. 
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Several years ago, I reported recovery in three 
cases before The Ophthalmological Section of the 
College of Physicians in this city. In 2 cases the 
condition came from sphenoidal disease, and in 1 from 
a pneumococcic generalized infection of the blood 
stream. Since then, I have been fortunate enough to 
see two other cases of nasal origin which, also, re- 
covered under energetic and prolonged treatment. 
This type of case is more insidious in its origin than 
are the cases due to other forms of infection. One 
symptom of cavernous sinus thrombosis, which was 
not discussed at length by Dr. Benedict, was that of 
cedema of the conjunctiva, which is particularly 
diagnostic and one of the first symptoms to appear. 
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Reference was made to enucleation. In the 5 
cases, which have come to my attention in the last 
few years, enucleation was necessary in 2 cases. The 
necessity for the enucleation, however, must arise in 
the eyeball itself, and a perfectly normal eye or an 
eye which may recover should not be sacrificed 
unless it is desirable on the part of the neurosurgeon 
to approach the cavernous sinus through the orbit. 
This decision, and this latter operation, however, 
should be the prerogative of the neurosurgeon. 
Orbital approach to the cavernous sinus seems to be 
logical, but as one speaker has shown, exenteration 
of the orbit should be followed up by the opening 
up of the cavernous sinus with removal of the clot. 
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NEUROSURGICAL ASPECTS OF SINUS THROMBOSIS FROM THE 
STANDPOINT OF OPHTHALMOLOGY! 


ProFessor Dr. EMILE DE GROSZ, Bupapest, HUNGARY 


HE illustrious and famous neurologic 
surgeon, Harvey Cushing, made the fol- 
lowing statement at the 13th Interna- 

tional Ophthalmological Congress in Amster- 
dam: ‘‘The optic chiasm is the cross-road where 
ophthalmologists and neurologists had a com- 
mon place of meeting and now that roentgen- 
ologists, endocrinologists, rhinologists and 
neurologic surgeons have begun to travel the 
same way, the need either of a traffic officer 
or a system of therapeutic stop and go signs 
begins to be apparent.” 

Kindly allow me, as a representative of 
ophthalmology—which is according to Harvey 
Cushing the oldest specialty—to be a traffic 
officer who would like to give a few indica- 
tions to the most important work of the 
neurologic surgeon. I beg you to regard my 
effort with kind indulgence. 

The first operation of penetrating the skull 
and of draining off fluid through the temple 
in order to save vision was carried out 2000 
years ago. Nevertheless it was as late as 1860 
that Albrecht Graefe first called attention to 
the unquestionable relation between choked 
disk and cerebral disturbances. Increasing in- 
tracranial pressure gives rise to oedema of the 
optic nerve, and accordingly choked disk is 
the most typical symptom associated with 
cerebral tumors involved with increased intra- 
cranial pressure. Gerstmann recently ex- 
pressed his doubts at the Medical Society of 
Vienna as to the diagnostic importance of 
choked disk. Marburg, on the contrary, very 
justly pointed to the fact that choked disk is 
associated with go to 95 per cent of the cerebral 
tumors. For these reasons ophthalmoscopic 
examination is indispensable in cases suggest- 
ing cerebral tumors. If indisputable symp- 
toms of choked disk be manifest they must 
be regarded as warnings of an approaching 
danger and indication for immediate action. 
Time must not be wasted with medicinal 
treatment or else the patient may soon de- 
velop complete loss of vision and’ become the 
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victim of his original disease. The sooner the 
surgical intervention is performed the less 
chance of its mortality and the surer prospect 
of a permanent relief. Even in cases in which 
the original disease proves to be incurable it 
is a great benefit that vision is preserved for 
the rest of life, violent headaches and vomit- 
ing cease to torture the patient, and even life 
is prolonged somewhat. Horsley laid down 
these facts 40 years ago, and reported his 
special experience, which proved that choked 
disk may be cured even in cases in which the 
removal of cerebral tumor can not be attained. 
Thus a simple opening of the skull may stop 
the congestion, diminish the swelling of the 
papilla, and save vision. This fact gave im- 
pulse to the performance of palliative trephin- 
ing. Hippel in Germany shared this view 
and emphasized the necessity of an early 
palliative trephining with the hope of pre- 
venting atrophy of the disk. I also began to 
support this idea of decompression 30 years 
ago. Harvey Cushing has made an immense 
contribution to the progress of neurologic 
surgery through his marvellous technical 
skill, through his great wisdom in selecting 
cases for operation, and through the careful 
pre-operative preparation of his patients. 
There is still, however, a great number of 
patients whose lives might have been saved 
or prolonged by means of a timely operation, 
and there are many who have lost vision in 
spite of the possibility of saving it for the rest 
of their lives. The possibility of localizing cere- 
bral tumors is greatly helped by the develop- 
ment of methods of examination but the num- 
ber of radical operations does not seem to 
keep pace with this development. The so- 
called “decompression” is so often carried 
out after such harmful delays that the result- 
ing high death rate is apt to keep most sur 
geons from doing this operation. 

This is especially true in Europe. All those 
familiar with the present subject are aware of 
the fact that the results obtained by European 
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surgeons are far behind the favorable results 
and great success achieved by Harvey Cush- 
ing. 

Many factors have contributed to bring 
forth this state. It is of utmost importance 
that patients be operated on at a sufficiently 
early stage of the disease. Besides that there 
should be an ideal collaboration between 
neurologists, roentgenologists, and ophthal- 
mologists and this has already been estab- 
lished in this country. Sauerbruch, the great 
German surgeon, shares the view that good 
equipment is of primary importance, and he 
attributes the better results obtained in Berlin 
as compared to those of Zurich and Munich to 
the careful preparation favored by conditions 
in Berlin. The following data throw even 
more light upon this question: 27,000 patients 
presented themselves for examination within 
one year at the I. University Eye Hospital of 
Budapest, under my direction. Twenty of 
them suffered from papillitis, 10 of whom 
complained of monocular, 1o of binocular 
defects. Only one of those patients was sub- 
jected to operative treatment. However, I 
recently observed, a young lady operated on 
by Prof. Hueltl 12 years ago. She then had a 
choked disk and on my advice underwent 
palliative trephining which resulted in the 
complete restoration of her vision, and she has 
had good health ever since. Professor Vere- 
bély performed only 30 decompressive trepa- 
nations within the last 1o years. Professor 
Pélya reports 70 patients within 15 years, but 
sight was already affected in the majority of 
his cases. Professor Hippel pointed to the 
fact for the last 30 years that vision is saved 
only if decompression be carried out while 
visual acuity is still intact, and the visual 
field has not suffered. Hippel recorded 166 
cases, 54 of which had good vision, but in con- 
sidering these results we have to take into 
account that operation was performed in most 
of cases at a later period. Olivecrona records 
57 per cent mortality in 85 radical operations. 
Pascalis reports a death rate of 70 per cent in 
ror radical operations. Krause found 36 per 
cent mortality in 109 cases. Kuettner’s death 
rate was 30 per cent, Payr’s 4o per cent. 

Professor Ranzi of Innsbruck published re- 
markable results collected partly from the 
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material of the University Hospital of Eisels- 
berg, partly at the Rudolf-Hospital in Vienna, 
and recently at the Surgical Hospital connected 
with the University of Innsbruck, within a 
period of 28 years. He recorded on the whole 
354 neurosurgical cases. Under the radical 
operations 18 per cent to 68 per cent proved 
fatal, i.e., in 41 per cent. Among 154 cases 
of decompression Cushing’s safety vent 
proved to have the lowest death-rate (13 per 
cent). This operation was performed 44 times 
and resulted in the prolongation of thelife of ro 
patients by 2 to 8 years. Twenty per cent of 
III patients survived successful palliative 
trephination for as long as 16 years. 

There are several forms of decompression 
used, but the decompression of Harvey Cushing 
involves the least risk and is the most effective. 
The results of this operation surpass those of 
lumbar puncture, “Balkentisch” suboccipital 
puncture, opening of the optic canal, and in 
cision into the optic sheath. It is obvious that 
surgeons endeavor to perform radical opera 
tions whenever the nature and seat of a 
tumor permits such interference. The rate of 
success following radical operations can be 
improved by the close collaboration of diverse 
specialists. The day has passed when the 
surgeon was not permitted to take part in 
consultations with physicians at the bed side 
and could only listen to the conclusions base! 
upon the investigations of others. Today, on 
the other hand, the neurologic surgeon con 
sults not only the physician, but the ophtha! 
mologist, roentgenologist, and rhinologist. 

In tumors situated in or above the sella 
turcica, the first complaint of patients is fail 
ure of vision. Thorough eye examination r 
veals the true diagnosis. The form vision may 
be unimpaired at the beginning but color- 
vision is apt to present a defect on the tei- 
poral side of the visual field. The diminishing 0! 
the field for color may forestall the constric- 
tion of the field by many years. Borel, of 
Switzerland, recorded very instructive cases. 
In one of his patients, a medical student. a 
diagnosis of neurasthenia was made by maiily 
competent specialists. However, he described 
his own bitemporal dyschromatopsia. [our 
years later it was proved he had hemiachro- 
matopsia, 6 years later he showed symptoms 
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of a heteronymous bitemporal hemianopsia 
and 12 years later he died of a superpituitary 
glioma. Another case manifested amenor- 
rhoea associated with bitemporal defect of 
the field for color. Death occurred 12 years 
later at the age of 40. Autopsy revealed a 
sarcoma situated above the pituitary gland. 
In the third case bitemporal dischromatopsia 
was followed 12 years later by hemianopsia, 
and death 20 years later was found to be due 
toa tumor. All these experiences point to the 
importance of the field for color and its special 
registration. Bitemporal heteronymous hemi- 
anopsia is pointing to the disturbance of the 
crossed bundle of the chiasm. Ophthalmo- 
scopic findings may be normal at the begin- 
ning but a pallor of the papilla appears 
sooner or later and a typical picture of the 
simple optic nerve atrophy presents itself. 
Roentgen examination proves to be of special 
assistance in the localization, as it throws 
light upon conditions existing in the sella 
turcica. A great number of tumors revealed 
by X-ray are operated on today. Hirsch 
records 169 operations and the mortality of 
the last 105 among these proved to be 5 per 
cent. Tumors extending to the sphenoid sinus 


and the cystic tumors are especially accessible 
while those adherent to the basis of the brain 
cannot be attacked by operation. 


Harvey Cushing, the great master of 
neurologic surgery carried out 185 trans- 
frontal operations within the 10 years. One 
group of these tumors is composed of cranio- 
pharyngiomata, the other of pituitary aden- 
omata, and the third of meningiomata. 

In addition to surgical intervention X-ray 
treatment is also gaining importance and con- 
siderable improvement has already been ob- 
served following these therapeutics. X-ray 
treatment may result in improvement in 
vision accompanied by the restoration of the 
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visual field, and the progress of the disease 
may stop for several years. Passow and 
Stock attained considerable success by means 
of this treatment. 

The next step in this field is to weigh and 
consider the different indications for opera- 
tion, X-ray and medical treatment. The best 
results will be secured only with the close 
collaboration of competent specialists. 

Harvey Cushing quotes the following ad- 
vice given by Sir William Osler: 

“The various organs, the diseases of which 
are subdivided for treatment, are not isolated, 
but complex parts of a complex whole, and 
every day’s experience brings home the truth 
of the saying: ‘when one member suffers, all 
the members suffer with it.’ Further Plato 
put in the mouth of Socrates: ‘I dare say you 
may have heard eminent physicians say to 
a patient who comes to them with bad eyes, 
that they cannot cure the eyes alone, but that 
if his eyes are to be cured, his head must be 
treated; and then again they say that to 
think of curing the head alone and not the 
rest of the body also, is the height of folly. 
And arguing in this way they apply their 
methods to the whole body, and try to treat 
and heal the whole and the part together.’”’ 

Theophthalmologist is expected to take part 
in the preliminary considerations referring to 
the necessity of operative treatment; in other 
words it is his task to open the way to the 
surgeon. 

Further, it is up to the surgeon’s discretion 
what speed he should employ, and even his 
speed has to be controlled by the general 
physician. 

The United States is at the front in the cam- 
paign put up for the sake of the highest law 
ruling our science, the Sulus Aegroti suprema 
Lex, and the commander-in-chief is our most 
distinguished colleague, Harvey Cushing. 
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RHINOLOGICAL ASPECTS OF CAVERNOUS SINUS THROMBOSIS! 


EE. ROSS FAULKNER, M.D., New York 


™ AVERNOUS sinus thrombosis as a clin- 

ical entity has been recognized for 

nearly a hundred years; even before 

its clinical recognition it was described as a 
postmortem finding by Abercrombie’. 

The pathology of thrombosis in this region 
is the same as in other parts of the body, and 
both the aseptic and septic thrombus have been 
described. It is doubtful, however, if a true 
aseptic thrombus has ever been positively 
diagnosed clinically. Such a type of throm- 
bus, as is well known, may occur in vessels 
like the femoral vein or in varicose veins any- 
where and is due to a condition of the blood 
favored by a sluggish circulation. Theoreti- 
cally, the trabeculae in the cavernous sinus 
would favor such a formation, and it may be 
that some of the rare cases of unilateral ex- 
ophthalmos which are puzzles in etiology are 
due to this cause. There is always a distal 
area in a septic thrombus which is aseptic, 
and if the infective agent is not of virulent 
type this portion may not break down. Such 
a thing may occur in the cavernous sinus even 
if the tributary veins contain a septic clot. 
This is the type of case which recovers after 
well marked symptoms of obstruction to the 
venous return have been present as a transient 
phenomenon. 

The anatomical connections of the caver- 
nous sinus are well known, and from such 
knowledge we can postulate the areas of local 
infection from which a thrombus may extend 
to the sinus. They may be classified according 
to the venous area of origin, though these 
areas overlap to some extent. Thus we have: 

1. Anterior foci with infection spreading 
through the angular, supraorbital and supra- 
trochlear veins to the ophthalmic veins. 

2. Internal foci through the ethmoidal veins 
or spreading through the walls of the sphenoid 
sinus. 

3. Inferior foci with spread of infection 
through the pterygoid plexus or by direct 
proximal infection of the internal jugular 
through lateral sinus and petrosals. 
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4. Posteriorly by extension from lateral 
sinus through the petrosals. 

The three former routes come within the 
observation of the rhinologist while the last 
comes within the field of the otologist. 

The anterior group of focal infections com- 
prises such lesions as boils and carbuncles 
about the lip or ala nasi, and infection of the 
eye-lids. The writer has seen one case from 
infected herpes. 

The internal group includes sinus infections: 
acute infections, usually supervening on an 
old chronic condition; after intranasal opera- 
tion, such as an operation on the septum (2); 
and partial operations on the sinuses. In | 
case the condition occurred after partial re- 
moval of a middle turbinate. 

The inferior group embraces: peritonsillar 
abscess; infection of operative field after ton 
sil operation; infections of superior maxilla, 
usually after extraction of teeth or primary 
osteomyelitis. Deep cervical abscess may in 
fect the sinus through the pterygoid plexus or 
by infection of the jugular vein, thence through 
the lateral sinus and petrosals. 

The incidence of involvement from thes: 
foci, from reported cases of various observers 
seems fairly constant. Dorland Smith mac 
an analysis of 140 cases giving the following 
ratio of origin: ear, 40 per cent; orbit an: 
face, 35 per cent; mouth and throat, 13 pe! 
cent; nose, 9 per cent; other causes, 3 per 
cent. 

The symptoms naturally vary somewhat 
according to the location of the primary focus. 
In the anterior group the local focus will he 
obvious and the first change will be an exten- 
sion of the local boundary with brawniness 
and induration extending up the side of the 
nose or into the cheek. Pointing area of the 
focus will then usually be discharging a serous 
fluid rather than pus. Following this, with a 
short interval, swelling of eyelids will appear 
with chemosis and ophthalmos. Paralysis o/ 
the external rectus may appear early. There 
is not the marked local tenderness over the 
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supra-orbital ridge that is present in swelling 
of the lid from sinusitis. The local symptoms 
increase very rapidly. A chill, with tempera- 
ture from 102 to 105 degrees may precede or 
follow the swelling of the lids. The tempera- 
ture continues with slight remissions. Pain 
becomes severe as the meninges become in- 
volved and the case soon presents the picture 
of meningitis. An examination of the fundus 
in the early stages sometimes shows some full- 
ness of the retinal veins, but this is not as 
constant as one would expect. Parsons esti- 
mates that this is present in about 20 per cent 
of cases. Swelling of the other eyelid with 
exophthalmos begins to appear before death 
and the superficial veins over the forehead 
may become dilated in the later stages. Cases 
in this group usually run a rapid fulminating 
course and death occurs before typical septic 
phenomena supervene. In the aural cases 
which are usually an extension from lateral 
sinus thrombosis the typical septic cycle may 
often occur. 

In the cases arising from intranasal infec- 
tion the local orbital symptoms will be about 
the same but may be very similar to symp- 
toms produced by an extension of suppura- 
tion from ethmoids into the orbit. In severe 
cases the nasal membrane will appear very 
red and the discharge sanious rather than 
purulent. A sixth nerve paralysis may not be 
so significant as this can occur from a sphe- 
noid without involvement of the cavernous 
sinus. Involvement of the third, fourth, and 
ophthalmic divisions of the fifth may occur as 
the disease progresses. Some of the more 
chronic types of cases can occur from extension 
through the walls of the sphenoid and re- 
covery may occur in some of these cases after 
drainage of the original focus. 

In the inferior group the local symptoms of 
a peritonsillar abscess or an infected tonsil 
fossa will be present with great swelling and 
cedema. In a deep cervical abscess there will 
be swelling back of the posterior pillar extend- 
ing upward in the lateral wall of the naso- 
pharynx. Septic phenomena may be an early 
symptom in such cases about the throat and 
neck due more probably to extension of the 
infective process to the jugular, as occurred 
in a case reported by Dr. Kernan. 
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The diagnosis of cavernous sinus thrombo- 
sis from the anterior infections is not usually 
difficult, but where the primary focus is in the 
intranasal sinuses the clinical picture of the 
sinusitis may quite obscure the thrombosis 
symptoms, and one may be in doubt for sev- 
eral days about the diagnosis. In looking over 
the literature one is inclined to believe that 
some of the reported cases of recovery were 
really an orbital abscess from a posterior eth- 
moid rupture which either drained itself into 
the posterior region of the nose or was relieved 
by an operation. Another doubt may arise as 
to whether there may not have been an actual 
thrombus present which gradually resolved 
after the original focus was removed. To 
illustrate the difficulty in differential diag- 
nosis of these cases the writer recalls a case 
which was brought into the wards of the 
Manhattan Eye, Ear and Throat Hospital. 
When I saw him he presented a classical pic- 
ture of cavernous sinus thrombosis and I 
demonstrated the case to house surgeons and 
students as very typical, noting especially the 
marked chemosis of the conjunctiva of the 
lower lid as being strong evidence of throm- 
bosis, and also the absence of supra-orbital 
terderness. The temperature was high and I 
expected the immediate onset of a meningitis. 
Patient had extensive intranasal sinus _in- 
volvement but no discharge from the nose. 
After 3 days when the meningitis failed to 
appear I decided to operate by the Killian 
route. A large abscess was found in the orbit 
with necrotic ethmoids and a sphenoid full 
of pus. He made a good recovery and yet I 
thought at first that the diagnosis of sinus 
thrombosis was a certainty. 

The chemosis of the lower lid is not patho- 
gnomonic of thrombosis, as I have seen it 
since from infra-orbital ethmoid infection and 
also from a severe antrum infection. Another 
case will illustrate what I think was an un- 
doubted recovery from a cavernous sinus in- 
fection with beginning meningitis due to 
severe intranasal sinus infection. I saw the 
patient in consultation with Dr. Kelly. At 
the time he had great swelling of the eyelids 
with exophthalmos, and a positive Kernig and 
rigidity of the neck. Culture of spinal fluid 
showed a streptococcus. There was a very 
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severe sinusitis on the affected side. I gave a 
hopeless prognosis but advised opening up the 
sinuses by the Killian route. At the operation 
the ethmoids were found to be necrotic with 
pus in the orbit and pus under pressure in the 
sphenoid of the affected side. To our amaze- 
ment the patient recovered. 

Where there is doubt in distinguishing be- 
tween a rupture of ethmoids into the orbit 
and cavernous sinus thrombosis secondary to 
the sinusitis, the matter will usually be defi- 
nitely settled in 2 or 3 days. One can afford 
to wait in most of the sinus cases if any drain- 
age can be established into the nose. Repeated 
shrinkings of the membrane and suction will 
help to accomplish this, and if one can wait 
until there is some localization of the infec- 
tion any surgical procedure will be much safer. 
I have never seen a case develop a fatal sinus 
thrombosis from a delay in operating but I 
have known of many which developed a 
meningitis from early operative interference, 
probably from extension through the caver- 
nous sinus. 

Cases due to postoperative infection in the 
nose are quite rare and usually run a rapid 
fulminating course. The diagnosis presents 
little difficulty. 

The group of cases due to infection in the 
throat and neck present the usual orbital 
symptoms but they run a rather longer clin- 
ical course. Some of these have an associated 
sphenoiditis or osteitis in the petrous portion 
of the temporal bone. These may show typi- 
cal septic phenomena and suggest a doubt as 
to whether the jugular is not usually involved 
when such phenomena occur. The typical 
septic cycle with pyzmia is not likely to occur 
from a primary cavernous sinus alone. Its 
trabeculz tend to hold the clot zm situ, and it 
is only when the process has extended through 
the petrosals to the lateral sinus that such 
symptoms supervene. Most of them die of 
meningitis before this occurs. On the other 
hand, where the infection spreads from the 
jugular or lateral sinus the septic phenomena 
may be present for some time. That metas- 
tasis does occasionally occur even when the 
thrombosis is secondary to an anterior focus 
may be inferred from a case reported by 
Cabot in which a pneumonia developed. 
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The treatment of cavernous sinus throm- 
bosis varies somewhat according to the lo- 
cation of the primary focus. In the anterior 
infections, if one could become suspicious of the 
complication sufficiently early, ligation of the 
angular vein might prevent it; but considering 
the great number of infections in this region 
which never develop any complication it would 
seem rather radical to tie the vein in all cases. 
When symptoms have appeared it is doubtful 
if ligation of the vein would do any good. 
There is one emphatic warning which should 
be given to all patients with even the slightest 
infection about the lip or side of the nose and 
that is to leave it alone. In all of these cases 
which I have observed there has been some 
tinkering with the original focus either with 
domestic or professional surgery. Even pres 
sure to expel the secretion must be avoided. 
Hot fomentations at frequent intervals is the 
treatment most advisable for an infection in 
this region. In the intranasal cases with a 
definite orbital abscess this should be evacu 
ated by the Killian route and the ethmoids 
exenterated. A sphenoid full of pus should be 
drained to relieve pressure. In the throat ani 
neck cases, if a definite abscess can be located. 
it should be opened. In the streptococcal 
cases with no abscess formation surgery will 
accomplish nothing and may do harm. The 
direct attack on the sinus itself by the ultra 
radical surgical procedures either through the 
removal of the orbital contents or through the 
middle fossa route, has been tried, but as thi 
anatomical structure of the sinus is such that 
no septic thrombus could be removed, one 
may reason @ priori that no operation coul:! 
accomplish very much, and reasoning @ postey'’ 
there is very little evidence to warrant such a 
procedure. In reported cases of recovery where 
the eye has been removed one cannot but 
suspect that an equally good result could have 
been obtained by drainage of the orbit with 
removal of the ethmoids and orbital plate 
through the Killian incision. 

The transfusion of blood from immunized 
donors has been recommended by Dr. Eagie- 
ton (3) and would be worth trying in any 
case. Ligation of the carotid on the affected 
side to put the part at rest has been tried but 
its value is not yet proved. 
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FAULKNER: 


The percentage of recovery in all cases is 
very small but has been placed as high as 
7 per cent in Dr. Darland Smith’s series. The 
majority of these cases were of aural origin. 
There are few recoveries from the anterior in- 
fection though one is reported in Dr. Eagle- 
ton’s (4) series. Recoveries in cases due to 
intranasal infection have been reported but 
are very rare and there is some suspicion that 
some may have been an orbital abscess. The 
throat and neck cases have the worst prog- 
nosis of all, especially if the thrombus extends 
through the pterygoid plexus. Cases with ex- 
tension through the jugular offer some prom- 
ise from early resection of the jugular and 
lateral sinus. 
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DISCUSSION 

Prof. Dr. EMILE pE Grosz, Budapest, Hungary: 
Theoretically there is a twofold relationship between 
sinus thrombosis and affections of the eye. Either 
sinus thrombosis is the cause of secondary disturb- 
ances of the eye or a primary eye affection may 
produce the onset of a thrombosis of the cavernous 
sinus. In spite of those two possibilities this disease 
proves to be of extremely rare occurrence in our Uni- 
versity Eye Hospital. The cerebral symptoms are 
usually so much more predominant in this disease 
that patients suffering from it are usually transferred 
to the medical or surgical wards, and so an oppor- 
tunity is seldom afforded for prolonged observation, 
as early death is the most frequent outcome of the 
disease. 

For these reasons among more than half a million 
patients who have appeared for examination at the 
I. University Eye Hospital of Budapest under my 
direction, we have observed but a few cavernous 
sinus thromboses cases within a period of 25 years. 
_ On my inquiry I received the following reports 
Irom the leaders of the pathological-anatomical de- 
partments of the 4 Hungarian Universities. The 
autopsies performed within the last 10 years at the 
Pathological Anatomical Institute of Budapest did 
not reveal any sinus thrombosis due to orbital origin. 
_Identical reports were received from the Univer- 
sities of Pécs and Szeged, while the réport received 
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from Debrecen is most remarkable as at their Path- 
ological-Anatomical Institute they observed 4 cases 
of cavernous-sinus thrombosis within one year, in 
which a sty on the eye gave rise to this disease. 

These cases are additional to those equally mortal 
ones recorded by Patton, in which thrombosis of the 
cavernous sinus was the sequence of a sty, and the 
case recorded by Mylius, in which the disease com- 
menced with an acne on the eyelid, resulted in bi- 
lateral exophthalmus on the third day, and soon 
after resulted in death. 

The frequency of such cases occurring in Debrecen 
suggests an extremely virulent pathogenic factor 
with which they must have been involved. This is 
the only plausible explanation for the fact that Dr. 
Sandor Nagy could have observed 4 cavernous sinus 
thromboses connected with eye disturbances within 
one year in Debrecen, which is more than I perceived 
on a much larger number of patients in Budapest 
during the last 25 years. 

The eye symptoms of cavernous sinus thrombosis 
are very characteristic, especially those in septic 
thrombosis which often originate in the paranasal 
sinus or from the ear. It gives rise to exophthalmus, 
paralysis of the eye muscles, papillitis, neuritis, and, 
if occurring with bilateral involvement and attended 
with oedema of the mastoid, the diagnosis is obvious. 

This centrifugal spreading of the disease may cor- 
respond to thrombophlebitis just as well as to 
congestion. 

Sinus thrombosis following eye affections is pro- 
duced by the extension of a thrombophlebitis of the 
veins. It may be brought about by a pimple on the 
eyelid or the nose, and the acute onset of exoph- 
thalmus is a warning sign pointing the dangers 
involved with it. 

I transferred all my cases requiring orbital opera- 
tions to professor Verebéli’, and he found among 288 
exophthalmus 76 that were due to inflammatory 
source and again among those 58 that were of 
pyogenic origin. Forty-seven cases of osteoperiostitis 
proved to be associated with empyema of the acces- 
sory sinuses. 

My personal experience is small in number and 
that is due to my habit of passing on orbital opera- 
tions to surgeons in general. I am convinced that a 
surgeon is more fit and skillful in operating on orbital 
tumors or phlegmons secondary to empyema of the 
paranasal sinuses. 

Thus I have transferred a large number of orbital 
tumors to Prof. Verebéliy, who has reported quite 
recently 288 cases. 

My role on this ground is limited to that of a mere 
consultant surgeon. 

RatpH Butier, M.D., F.A.C.S., Philadelphia: 
The lateral sinuses are involved most frequently in 
aural infections, next in order the cavernous sinuses 
and rarely the other large sinuses of the head. The 
petrosals are usually involved if the cavernous sinus 
is affected as the infection of the latter often takes 
place by a retrograde thrombosis of the former but 
sometimes the cavernous sinuses are infected from a 





478 


suppuration at the apex of the petrous pyramid. 
Statistics from 6 sources indicate that 4 per cent of 
suppurating mastoids are complicated by lateral 
sinus thrombosis. The cavernous sinuses are in- 
volved much less frequently. Jung reports 6 cases of 
primary jugular bulb infection out of 175 cases of 
sinus thrombosis. 

Usually there is a purulent otitis media and 
mastoiditis. Occasionally the infection extends 
through the floor of the tympanum to the bulb of 
the jugular without clinical mastoiditis. 

At times the diagnosis of lateral sinus thrombosis 
is made during the mastoid operation. 

Although we may have phlebitis without fever, 
usually such symptoms as irregular fever, with or 
without chills, sweating, leucocytosis, and other 
general manifestations of sepsis are present sug- 
gesting involvement of a large vein and by exclu- 
sion, we limit the source to one or more of these 


sinuses. The presence of purulent otitis media 
naturaliy directs attention to the neighboring 
sinuses. 


A number of years ago, two prominent internists 
had a case running a septic temperature for 2 
weeks following the extraction of a tooth. All 
examinations were negative except that the X-ray 
showed a shadow in the left mastoid region. The 
appearance of the drumhead was negative and there 
was no history of ear trouble. An exploratory opera- 
tion showed the mastoid cells to be necrotic and the 
sigmoid sinus thrombosed. The patient recovered 
after ligation of the jugular and removal of the clot. 

About 3 weeks ago I lost a patient with lateral 
sinus thrombosis and meningitis who gave neither 
history nor evidence of purulent otitis media. The 
patient was an unusually intelligent woman and 
gave a reliable history. A few days before the opera- 
tion there was no leucocytosis and the examination 
of the eyes was negative. She had slight bilateral 
middle ear deafness. We exposed the mastoid be- 
cause of the persistent swelling of the external 
auditory canal, pain above the ear, and the sug- 
gestive X-ray findings in the mastoid. The mastoid 
was sclerosed and the sinus was bathed in pus and 
seemed to be pulsating normally. 

Autopsy 2 days later showed a clot at the knee of 
the lateral sinus and a meningitis which was prob- 
ably present for at least 2 days before the operation. 
This had been suspected but the signs were not 
sufficient to make a diagnosis. 

One or more positive blood cultures, especially if 
the streptococcus is found, strengthens the diag- 
nosis, but they may be negative with septic throm- 
bosis. Other infections such as endocarditis may 
give positive blood cultures but these can usually be 
excluded by the internist. In late cases, metastasis 
may be present. 

If the symptoms suggest a septic thrombosis and 
a diagnosis can not be made in any other way, the 
sinus should be uncovered and examined. The 
lateral sinus has a great advantage over the cav- 
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ernous sinus in that it is easy of access and can be 
uncovered without much danger. However, before 
operating, it is better to wait long enough to elimi- 
nate the presence of other infections such as pneu- 
monia, pyelitis and erysipelas. Such delays are 
not particularly dangerous because the symptoms 
at first are due to a phlebitis. Chronic purulent 
otitis media is not likely to develop a thrombosis 
without an acute exacerbation. 

One must not be deceived by euphoria in these 
cases. It may mean good resistance but it by no 
means excludes a septic thrombus. I recall the case 
of a man with marked septic sinus thrombosis who 
refused to be admitted to the hospital because he felt 
so well between chills. Eventually he was cured by 
an operation on the sinus and ligation of the jugular 
but the delay was almost fatal. 

It is often more difficult to diagnose cavernous 
than lateral sinus thrombosis and by the time the 
classical symptoms are developed, it is usually too 
late to save the patient by surgery. 

The cavernous sinus may be filled with septic 
clot with high continuous temperature as the onl) 
symptom. 

When we have symptoms of sepsis, the presence 
of a focus of infection in the ear is presumptive 
evidence that a large vein in that region is involved 
and this is usually the lateral but may be the ca\ 
ernous sinus. The small cranial veins do not give 
positive blood cultures. 

The prognosis for lateral sinus thrombosis is quite 
good if the patient is seen and diagnosis is mack 
early. However, these patients may live a long tim: 
without operation. One of my patients could not be 
operated upon until he recovered sufficiently fron 
pneumonia and empyema. Eventually he was cure 
by ligation of the jugular and removal of the clot. 

About 7 per cent of the cases of cavernous sinus 
involvement recover spontaneously, as did one 0! 
mine which originated from a skin infection of th 
nasal bridge. Very few have recovered after oper: 
tion on the sinus. 

As in all collections of pus, the chief surgical in 
dication is drainage. In lateral-sinus cases usual! 
the infection must be localized by ligation of the 
jugular which should be done before the: clot is 
disturbed. Of course the source of the infection, t/ic 
mastoid, should be operated upon but usually it is 
not necessary to resect the vein. 

It requires unusual courage and confidence in the 
diagnosis of cavernous sinus thrombosis to remove 
an eye which may regain its function, or to 40 
through the cranial cavity and open a large vcin 
which may be full of blood. The disease is likely to 
be too far advanced before we decide to accept the 
operative risk. 

Intravenous sterilization, serum and vaccine 
therapy, and blood transfusion are useful accessuries 
after drainage. 

Ligation of the carotid may be worth a trial but 
it is not without danger. 
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THE SCIENTIFIC PROGRAMS 
OF THE TWENTIETH ANNUAL 
CLINICAL CONGRESS 


HE papers presented at the scientific 

meetings of the Clinical Congress were 

of a high order and the subjects selected 
for the afternoon and evening meetings cov- 
ered the newer phases of surgery of vital inter- 
est to practitioners. 

The invited guests from foreign countries 
were men of distinction and truly representa- 
tive of the best in surgery in their respective 
fields. American surgeons who contributed to 
the program were for the most part younger 
men who have gained distinction and suc- 
ceeded to teaching positions in the outstand- 
ing medical schools of the United States and 
Canada. These men of a younger generation 
reflect the scientific spirit which dominates 
American medicine today and they are an in- 
spiration to the young men just entering upon 
their surgical careers. 

The John B. Murphy Oration by Professor 
George Grey Turner, of Newcastle-upon-Tyne, 
England, was fully up to the standard of previ- 
Ous Orations on this occasion. The addresses of 
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Mr. William Ernest Miles, of London, on “ Can- 
cer of the Rectum” were models of conciseness 
and scientific thoroughness. His precise dic- 
tion and clean cut demonstration of the sur- 
gical treatment of rectal cancer left no doubt 
that he excels in this field. The addresses of 
Dr. Thierry de Martel, of Paris, Professor 
Otfrid Foerster, of Breslau, and Professor 
Henry Wade, of Edinburgh, were also master- 
pieces upon their subjects. 

Special mention should be made of the 
Inaugural Address of Dr. C. Jeti Miller, on 
~The Humanities of Medicine” 
highly 


sounded a note in keeping with the highest 


which was 
inspirational in character and 
ideals of the medical profession. 

The symposium on ‘Thoracic Surgery” 
was comprehensive and the speakers were 
young men who have had exceptional oppor- 
tunities for practical experience in chest sur- 
gery. The symposium on “Electrosurgery” 
was timely and of especial value to the fellows 
at this stage of experimentation. With this 
new type of surgery Dr. Howard Kelly, in his 
characteristic manner, gave an exhaustive 
résumé of the new fields made amenable to 
surgery by electrosurgery. He was unquali- 
fiedly enthusiastic. Sachs declared it to be a 
boon to the brain surgeon. Tinker com- 
mended it highly in thyroid surgery. Lilien- 
thal believes that it has a definite place in lung 
surgery and in general surgery. Keyes, speak- 
ing of genito-urinary surgery, stated that he 
believed its usefulness was limited to bladder 
malignancy. On the whole, the opinion was 
favorable to this new agency. 

The presentation of symposia in which the 
leaders in the various fields of surgery are 
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brought together for the discussion of the 
newer phases of their subject permit the pres- 
entation of the advances in scientific treat- 
ment and diagnosis. This is no better illus- 
trated than in the symposia on surgery of the 
kidney, bladder; and ureters; treatment of 
burns, injuries, contractures, and congenital 
deformities; and the very excellent presenta- 
tion of the subjects of traumatic surgery and 
cancer. Each of the papers was concise, and 
was presented in a skilful manner; and though 
intensely practical, they brought to the mem- 
bers of the Congress many new ideas and 
much inspiration. 
Cuar es D. Lockwoop. 


THE CLINICS OF THE CONGRESS 


YY NUE surgeons of the forty-three or more 
hospitals and clinics in and about 
Philadelphia presented to their visiting 

colleagues a well balanced and diversified 
clinical program. During the five days of the 
congress nearly two hundred and sixty opera- 
tive clinics were held in general surgery, 
gynecology, and obstetrics, nearly thirty-five 
in surgery of the eye, and over one hundred in 
surgery of the ear, nose, and throat. Added 
to the operative clinics were numerous so- 
called dry clinics which comprised clinical case 
demonstrations, presentations of new pro- 
cedures and technique, discussions of the 
results of clinical and experimental problems, 
finished and in progress, symposia on various 
aspects of clinical and operative surgery, and 
demonstrations from the pathological, roent- 
genological, and clinical laboratory. 

A particularly pleasing part of the program 
has been the attempt on the part of a number 
of hospitals and university staffs to present an 
entire day’s program of correlated material. 
Thus a morning spent in the operating room 
watching, let us say, operations in surgery of 





the chest, is followed by an afternoon in the 
amphitheater where the problems of chest 
surgery are discussed. 

The clinical part of the program is par- 
ticularly vital, for despite our constant turn 
to the laboratory for aid, the final testing 
ground is in the operating room and at the 
bedside. It is in the operating room and the 
ward that the surgeon visualizes the patho- 
logical anatomy and determines his course of 
treatment, and it is in the follow-up clinic 
that the wisdom of his course is determined. 

The tremendous value of the clinics of the 
congress, forming as they do an accurate cross- 
sectional index to present day surgical prac- 
tice, cannot be overestimated. A study of the 
program alone gives one a comprehensive 
grasp of the scope of modern surgery. 

The doctors of Philadelphia, by their en- 
thusiasm and co-operation have presented an 
unusually successful and excellently varied 
series of clinics, deeply appreciated and well 
attended by their professional colleagues. 

Mricnaet L. Mason. 


HOSPITAL STANDARDIZATION 


HIRTEEN years ago Dr. Franklin H. 

Martin, Director-General of the Ameri- 

can College of Surgeons, said: ‘‘ There is 
nothing insurmountable, in my judgment, in 
the standardization of hospitals of this conti 
nent. It is a matter of organization. Stand 
ardization of hospitals can be accomplishe:! 
only by firmness and by the untiring exerci 
of our convictions.” 

This prophetic statement has come truc 
The thirteenth annual Hospital Standardiz: 
tion Conference at Philadelphia, October | 
17, brought to a close the most successful yeur 
in the existence of the Department of Hos- 
pital Activities of the College. Reference to 
the conference program and the hospital 
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report for 1930 portrays the steady growth of 
the movement for better hospitals. The sym- 
posia consisted of topics on hospital adminis- 
tration, organization, professional service, edu- 
cation, and research; the sessions were attended 
by an enthusiastic and interested audience. 

What is the significance of all this? The 
results of the hospital standardization pro- 
gram would seem to have exceeded the vision 
of the prophet. The standard of service in 
hospitals has not only been raised in accord- 
ance with the precepts of the Minimum Stand- 
ard, but the public through its enlightenment 
has come to recognize its inherent right to 
efficient hospital and medical care. The peo- 
ple have become hospital conscious. 

As a consequence, hospitals have accepted 
the challenge and responsibilities, and not 
only is this apparent among long established 
institutions but also in the new hospitals with 
their careers of service still before them. To- 
day the new institution has the birthright of 
the Minimum Standard which in its develop- 
ment is to the hospital as the compass to the 
ship at sea. When we realize that there has 
been an increase of approximately 35,000 
hospital beds during 1929 and that over 
12,000,000 patients are treated annually in 
hospitals, does it not seem most fortunate 
that the Minimum Standard has been estab- 
lished for guidance of such institutions? 

There can be no doubt of the increased 
efficiency of medicine, nursing, and other hos- 
pital services when one learns that the aver- 
age days’ stay of patients has, conservatively 
speaking, been cut in two during the past 
fifteen years. Concurrent with this, a simi- 
lar reduction in hospital morbidities and 
mortalities has occurred. Nor has standard- 
ization overlooked the preventive side of med- 
icine. It places the approved hospital, with its 
splendid equipment and personnel, in a stra- 
tegic position to prevent disease by encour- 


aging the family doctor in the use of the 
health inventorium for annual audits of his 
clients’ health. 

There is much to be done in improving in- 
stitutions for the sick and the injured. But 
we can justly say that the greatest single 
force in the development of higher standards 
among hospitals is the standardization pro- 
gram of the College. And if the progress for 
the coming ten years equals that of the past 
decade, standardization can be credited with 
effecting a truly revolutionary improvement 
in hospital care, scientific medicine, and 
disease prevention E. W. WILtrAmson. 


THE CANCER PROGRAMS 


“ALINICAL research on cancer has en- 
gaged the attention of the College for 
the past ten years. This has been a 
co-operative research on the clinical phase of 
different kinds of cancer of different organs 
from various standpoints. The records on 
which these research studies have been based 
have been furnished by individual surgeons 
and hospitals throughout this continent. One 
of the by-products of these studies has been a 
considerable amount of information as to the 
character of the methods of diagnosis, therapy, 
and record-keeping in cancer cases through- 
out the country. Naturally imperfections in 
all of these have been found. It follows as a 
natural corollary from this that the College 
should interest itself in improving the care of 
the cancer patient through improvement in 
the diagnostic, therapeutic, and record-keep- 
ing methods throughout the country. Hence 
the Committee on the Treatment of Malig- 
nant Diseases has drawn up recommendations 
for the organization and administration of 
therapeutic and diagnostic cancer clinics in 
connection with general hospitals.! 


1Surg., Gynec. & Obst., 1930, li, 570. 
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The first Round-Table Conference for the 
discussion of these subjects was held during 
this Clinical Congress. The program was 
furnished by men who are actively engaged 
in the war against cancer through their con- 
nection with existing cancer institutes, cancer 
hospitals, or cancer clinics. The audience con- 
sisted largely of men from all parts of the con- 
tinent who had come to learn how to solve 
some of their problems encountered in an 
attempt to bring the best available medical 
knowledge to bear on their patients in the 
clinics that have been established or are in 
the process of being established. The verdict 
was unanimous that the program that was 
furnished accomplished the ends that were 
sought. Men left the Conference filled with 
better ideas as to how to meet their cancer 
problems and will carry the message to their 
associates. The result will be some degree of 
uniformity in the standard of excellence of 
cancer clinics throughout the country, and 
the College will continue to play its part in an 
advisory capacity, and in approval of those 
clinics which meet its standards. 

At the Cancer Symposium papers of un- 
usual interest were presented and are pub- 
lished elsewhere in this journal. 

Cancer clinics at different Philadelphia hos- 
pitals added much of value to the general 
subject. Bowman C. CrowELt. 

INDUSTRIAL MEDICINE AND 

TRAUMATIC SURGERY 
Y/Y NHE discussions on industrial medicine 
and traumatic surgery and their corre- 
lated interests occupied an entire day 
at the Philadelphia meeting of the College; 
and the general reaction on the part of the 
Fellows and industrialists to this educational 
program was most gratifying and refreshing. 

A considerable part of the time was devoted 

to the discussion of scientific subjects. A 


report of these is published elsewhere in this 
issue. It would appear that the plan of pre- 
senting some scientific papers conformed to 
the desires of the Fellows. 

One presentation that was most favorably 
received emphasized the fact that in cases of 
highway accidents the hospitals and surgeons 
frequently are not paid, and it further offered 
a concrete proposal that an endeavor be made 
to secure changes in automobile liability in- 
surance policies which would obviate this un- 
fortunate situation. 

The discussions on the part of the represen 
tatives of industry were most illuminating, 
instructive, and important. They showed an 
understanding and a comprehension of medi 
cine and surgery as they apply to the relation 
ships between employer and employee, and 0! 
the importance of the health of their organi 
zations, that few medical men enjoy. 

There is apparently an ever increasing in 
terest being manifested by the medical pro 
fession in the questions involved in the socia! 
and political relationships of organized medi 
cine. Some of these problems are the so-calle«! 
contract practice, the high cost of being sic} 
hospital and health associations, health in 
surance, and others. 

This is fortunate for leaders in industry are 
alive to the situation and are considering 
thoughtfully every phase of their respons! 
bility to their employees in matters pertaining 
to their health. 

Physicians and surgeons everywhere must 
develop a keen sense of the importance ol 
their responsibility in preserving their est) 
lished ethical attitude and influence in secir- 
ing approved and scientific methods un ler 
their control for caring for the sick «nd 
injured. 

It is interesting to record that at tiiese 
joint meetings there is no evidence that in- 
dustrialists or insurance companies have «ny 














hese 
in- 


any 





EDITORIALS 483 


desire to bring about any form of paternalism 
or state medicine. 

k These subjects of industrial medicine and 
traumatic surgery are deserving of the widest 
surveys possible and a thoughtful and judi- 
cious consideration of all phases of the prob- 
lems involved. All of the evidence, all of the 
information, and all of the knowledge that 
can be secured should be consolidated in an 
attempt to acquire sufficient wisdom and 
judgment to bring order out of the present in- 
volved and chaotic situation. 

FREDERIC A. BESLEY. 


EIGHTEENTH CONVOCATION 


NHE eighteenth convocation of the 
American College of Surgeons was held 
on the evening of October 17, 1930, in 

the ballroom of The Bellevue Stratford, 
Philadelphia. It was a fitting close to the suc- 
cessful five-day meeting of the Clinical Con- 
gress at which the major activities of the 
College were in evidence as never before. 

Long in advance of the appointed time the 
balcony and available space on the main floor 
of the ballroom were completely filled with 
spectators. It was a solemn occasion for the 
initiates who by reason of superior training, 
constant application to duty, and conscien- 
tious personal effort were admitted as Fellows 
of the College. 

To the strains of appropriate music the 
initiates and Fellows filed into the sections 
reserved for them. Then came a second group 

the Governors of the College—who occupied 
the rear row of seats upon the platform. 

Fanfare announced the entrance of the 
oflicers, officers-elect, and the Regents accom- 
panied by the candidates for Honorary Fel- 
lowship and other distinguished guests from 
foreign countries. This latter procession had 
as an advance guard an officer of the U. S. 


Navy who bore aloft the Great Mace, that 
emblem of fellowship, sincerity, and dignity 
presented to the College by the Consulting 
Surgeons of the British armies. 

The invocation was offered by the Reverend 
Doctor Floyd W. Tomkins. 

The Director-General, Dr. Franklin H. 
Martin, presented the 659 (?) initiates, who 
repeated in unison the Fellowship pledge of 
the College, and were formally received into 
Fellowship by the President. 

The candidates for Honorary Fellowship 
were as follows: 

Professor Henry Wade, of Edinburgh, pre- 
sented by Regent Richard R. Smith. 

Professor Otfrid Foerster, of Breslau, pre- 
sented by President-Elect Allen B. Kanavel. 

Mr. William Ernest Miles, of London, pre- 
sented by Vice-President Philip H. Kreuscher. 

Professor Emile de Grosz, of Budapest, pre- 
sented by Professor George I. deSchweinitz. 


The Presidential Address by Dr. C. Jeff 
Miller on ‘The Doctors of Fiction” and the 
Fellowship Address by Dr. George W. Crile, 
chairman of the Board of Regents, on the 
“Obligations of the American College of Sur 
geons to Medicine and to the Public” will be 
published in detail in other pages of this 
volume. 

Following the recessional an informal re- 
ception was given for the Fellows and guests 
by the officers and Regents of the College. 

A new chapter has been written into the 
archives of the American College of Surgeons, 
a chapter replete with reports of achieve 
ments, epoch-making and filled with construc- 
It will 
long stand as a landmark in the progress of 


tive suggestions for future activities. 


medicine, and we will carry on with renewed 
ardor and enthusiasm toward that coveted 
goal of ever greater achievements in American 
Pure H. KREUSCHER. 


surgery. 
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ADDRESS OF WELCOME! 


ELDRIDGE L. ELIASON, M.D., F.A C.S., PHILADELPHIA 


AS chairman of the local Committee on 
Arrangements, it is part of my duty as 
well as my great privilege to welcome the 

College to Philadelphia. It is more or less fitting 
that this, the twentieth Congress, should be 
celebrated here, the birthplace as well as the 
generally acknowledged medical center of this 
country. 

Philadelphia began entertaining us in 1911 
and has been our hostess on an average of 
every 5 years since that date. A great many 
advances and many more opportunities for the 
improved care of patients, research activities, 
and teaching facilities, exist today as well as our 
ability to accommodate and entertain properly a 
greater number of you than was true even at the 
last Congress held here in 1925. Since that time 
many hundreds of hospital beds have been added 
to the old number. Such hospitals as the Uni- 
versity of Pennsylvania, Jefferson, Methodist, 
Pennsylvania, Mt. Sinai, Germantown, Samaritan, 
and, last but not least of the larger hospitals, 
“Blockley”—the old poor house hospital, now 
known as the Philadelphia General Hospital— 
have erected many new buildings and acquired 
the last word in equipment for the care of patients. 
But last week only, the University of Pennsyl- 


vania staged a Celebration of the Advance in 
Medical Affairs of that Institution. 

Furthermore, Philadelphia enjoys the distinc- 
tion of fostering five qualified Class A Medical 
Schools, not including the Post Graduate School 
of Medicine of the University of Pennsylvania, 
with all the advantages to residents and visitors 
alike that such possession implies. 

Your Committee on Arrangements recognizing 
these advancements and advantages is fully 
aware of its responsibilities and therefore has 
employed its utmost efforts to furnish us all 
with what we hope will be the greatest program 
ever offered to the American College of Surgeons. 

The speakers, both foreign and domestic, for the 
presentations at headquarters have been chosen 
with the utmost care and the College is fortunate 
in having their acceptances. 

Among the new features on the hospital clinica! 
programs are a number of symposia on fractures, 
offered at five of the larger hospitals. 

In closing, in behalf of the College, I wish t 
thank our Director General, his secretary, ou: 
local secretary, and our various Committees, is 
well as our hospitals, for the delightful way in 
which all have worked and planned for our ente: 
tainment. 


'Read before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 
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MILITARY OBLIGATIONS OF THE MEDICAL PROFESSION! 


Major GENERAL MERRITTE W. IRELAND, M.D., D.S.M., F.A.C.S., Wasuincton 


7 OU are doubtless aware that this great honor 
of being the President of the American 
College of Surgeons has come to me not be- 

cause of any eminence or skill in that branch of 
medicine, but because of my good fortune in 
having been for twelve years the Surgeon General 
of the Army. Also, I like to think that it is 
because I have, with many of you, that comrade- 
ship in military service in war which is one of the 
strongest and most enduring of the bonds of 
friendship. Therefore it seems to be fitting to 
occupy the few minutes that I shall take from the 
distinguished speakers that are to come, in speak- 
ing of the patriotic obligation of the members of 
our profession toward the national defense. 

I take it for granted that we all as American 
citizens admit the obligation of service for the 
national defense, and for our profession the special 
duty to carry on the medical service of the armed 
forces afloat and ashore. 

Military medicine, of course, includes most of 
the specialties of the medical practice of peace, 
excepting perhaps obstetrics and pediatrics, and 
laps most broadly perhaps into the domains of 
surgery, internal medicine, and preventive medi- 
cine. But even these acquire a specia! character 
from the emergencies of battle and the special and 
imperative conditions of war. In addition we have 
the administrative side of military medicine, 
which looms so large and appears often to be so 
vexatious and unreasonable to the newly com- 
missioned medical officer. He has come into a new 
and strange world in which he is called upon to 
give up that individualism which is characteristic 
of our profession and find his place as a cog in a 
great machine. Also he finds that the medical 
service of which he has become a part is ancillary 
to the line of the Army or Navy, and in order to 
get along well with them he must learn their ways 
and rules and speak their language. 

Now, it is to be noted that the specialty of 
military medicine, with its complex administrative 
problems and its special medical and surgical re- 
quirements, no longer interests the great body of 
the profession after a war is over. It is therefore 
quickly forgotten, and when another war comes 
our profession has to start all over again, and with 
much delay and confusion and lost motion receive 
a new education in military medicine. The 
question to be considered is how may this delay be 
avoided. 


THE REVOLUTION 

The solidarity of the profession in the recog- 
nition of this special duty to the country is rather 
a new development which has come about since 
medicine has, by its extraordinary advances in the 
last half century, become basically a science. In 
the Revolution, when medicine was not really ona 
scientific basis but was based on a great number of 
theories, many of which, although very ingenious, 
were not true, the profession was split up into a 
great number of schools of thought and theories of 
practice and there was no way in which it could be 
definitely organized for any purpose. One evi- 
dence of the hopeless futility of its methods when 
there was an effort to combine them into an 
effective organization was the fact that many of 
the outstanding men of our profession did not 
select to serve their country in the medical service, 
but sought line commands. Examples were 
Warren and Mercer, who were killed in battle, 
St. Clair, Dearborn, and others. 

The Revolution lasted eight years, yet it cannot 
be said that an efficient medical service was 
evolved even so far as administration was con- 
cerned. 

THE WAR OF 1812 

In the war of 1812 the medical service shared 
with the line its lack of organization and its tragic 
inefficiency. The shortcomings of the former, 
however, have usually passed unnoticed in the 
dismal failures of our arms. As far as the land 
forces were concerned Victory smiled on our 
nation once at the end and brightened it with the 
single victory of New Orleans, which was, how- 
ever, entirely barren of results because peace had 
already been declared. After this war the medica] 
profession did not forget much because it had 
learned so little that there was not much to forget. 


THE CIVIL WAR 


The Civil War was long enough and hard fought 
enough to give time and opportunity for the de- 
velopment of some really great minds in military 
medicine. Surgeon General Hammond was a 
young man, and was pushed forward to the head 
of his Corps by the possession of really brilliant 
and original gifts. He selected another young 
man, Jonathan Letterman, to be chief surgeon of 
the army of the Potomac, and the latter developed 
a system for the rescue of the wounded in battle 
which was highly efficient and became ultimately 


‘ Address of the Retiring President, presented before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 








486 


the foundation from which the systems of other 
nations have been built up. The result was that 
by 1864 we had a really efficient and creditable 
medical service, one which, in the results accom- 
plished, was probably as good as was possible in 
the state of professional knowledge at that time. 
You may be surprised to learn that neither of 
these able military surgeons, Hammond and 
Letterman, was in high favor in Washington. 
Hammond was driven ignominiously and, as we 
see it, most unjustly from the service, while 
Letterman shared the political discredit of his 
Commander, McClellan, and was ignored and 
practically forced to resign. It took over two 
years to develop an efficient service. 


THE SPANISH-AMERICAN WAR 


In the thirty years between the Civil War and 
our next military adventure, the Spanish- 
American War, the lessons of the former had been 
so thoroughly forgotten that even the older men 
in the medical corps who had taken part in it 
seemed to have lost, or were unable to apply, their 
experience. This was true by the time I entered 
the service in 1891. As this forgetfulness pervaded 
the Medical Department you may be sure that 
the ignorance of medical needs was still more 
dense in the War Department and in Congress. 
Although the Medical Corps was too small to look 
after the little army of twenty-five thousand men, 
and had to be helped out by the employment of 
civilian doctors under contract, the last action 
taken by Congress with reference to the Medical 
Department before we drifted into the Spanish- 
American War was to reduce the size of the Med- 
ical Corps. 

REORGANIZATION 

The war was too brief to develop any real 
efficiency in the medical or any other part of the 
army. The painful experience of this war did not 
teach the War Department anything so far as the 
Medical Department was concerned, for in the 
reorganization of 1901 it was left worse off than it 
was before. Out of this darkness, however, came 
light, for General O’Reilly appealed against what 
the Medical Corps called the “crime of 1901,” 
and after a long fight of 4 years in which he was 
valiantly supported by the medical profession of 
the country, won from the War Department and 
from Congress an effective reorganization and the 
establishment of a Reserve Corps, which for the 
first time in our country enabled the Surgeon 
General to make intelligent and far-seeing prep- 
arations for war in time of peace. In the great 
gains of this period our sister medical service of 
the Navy has shared fully. The infinitely greater 
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efficiency of the medical service in the World War 
than in former wars was due to these preparations, 
and was based largely on the organization of the 
Medical Reserve, and it in turn largely on the 
development of a spirit of unity and cohesion in 
our profession. This was made possible by the 
advance of medicine as a science, and by the rise 
and growth of the great American Medical 
Association. 
THE WORLD WAR 

Even to touch on the great accomplishment of 
our profession in the World War and the splendid 
work of so many Fellows of this College would 
take much longer than the time that I have al- 
lowed myself. I cannot, however, omit a passing 
reference to the Secretary and late President, and 
the originating genius of the College, Dr. Franklin 
H. Martin. His work as the only medical member 
of the Advisory Commission to the Council of 
National Defense, and as the organizer and chair- 
man of the General Medical Board in April, 1917, 
makes him a star of the first magnitude in the 
receding horizon of the war. It was this Genera! 
Medical Board (of which we have several members 
here tonight) that was the chief agency in the 
mobilization of the medical profession for the 
World War. But it took many months to do this, 
to expand our Reserve, to find out the qualifica 
tions and capacities of its members, and proper] 
to locate the square and the round pegs. As it 
was, I cannot claim that we were one hundred per 
cent efficient in this peg game. Our valiant allies 
enabled us to devote a year to this, but we must do 
better than that in a future emergency. 


THE MEDICAL RESERVE 


All that is possible in the way of organization 
must be done in time of peace. My proposition | 
you is fo do it now. The War Department plan 
to do it largely through the Reserve. The Wa: 
Department had been in the beginning so far from 
enthusiastic about the Medical Reserve that 
took us several years of hard work to push 
through. But though they did not have pre 
vision they had vision, and by 1916 were co 
verted to it, so that a reserve for all branches wis 
the most important feature of the Nation! 
Defense Act passed in June of that year. I1 is 
also the keystone of the plan of National Defe:se 
under which we are working today. As stated )y 
General John MclI. Palmer who was the origina! 
exponent of a peace-time organization of the 
Reserve “By this organization of the Reserve in 
which it is expected to enroll the Veterans of ‘he 
World War it is proposed to perpetuate the fra me- 
work of the organization developed in the World 
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War so that its tremendous cost can be funded as 
a permanent investment for all time.” The 
medical profession have an important place in this 
plan, and we count on our medical veterans to 
make the first framework for the organization of 
the medical service. 

The medical veterans should not only transmit 
their experience but set an example of service to 
the oncoming generation. We must have the 
younger generation in the Reserve, both to replace 
us veterans as we drop out of the cadres because 
of age or disability and moreover to complete our 
medical units which are at present far from full. 
We have at present eleven thousand commissioned 
Medical Reserve officers, and we need for the 
Medical Service of two Field Armies, according to 
the accepted and approved plan of the War De- 
partment, thirty-four thousand Medical Reserves. 
We hope to get these not only from the R.O.T.C. 
units but by bringing into the Reserve the other 
young medical graduates. It is in turning the 
minds of these young men toward their military 
obligation that you, the leaders of the profession 
to whom they look up, can both by precept and 
example perform a great patriotic service. This 
duty to serve in the Reserve and to assist it with 
your influence is your most important obligation, 
but it is not the sum total of it. In modern war 
the obligation of service and the capacity for it 
does not cease with the military age. Dr. Welch 
was sixty-seven when he first put on a military 
uniform. There is much valuable service that was 
done in the World War by our medical genro. A 
man is never too old to be a patriot and to do 
patriotic service of some sort. 

[ have in mind another agency for medical pre- 
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paredness, an agency that is unofficial, but none- 
the-less important. It is the Association of 
Military Surgeons of the United States. It is the 
oldest of like organizations, having been founded 
in 1892 by the great surgeon, Nicholas Senn. Its 
publication, The Military Surgeon, is the only 
magazine in this country devoted to military 
medicine, and to maintaining an up-to-date 
knowledge of this specialty, which, as I have al- 
ready said, we are prone to forget in time of peace. 
The influence of this Association in bringing 
together and co-ordinating from a military point 
of view the Government Medical Services, the 
National Guard, and the Medical Reserve of the 
Army and Navy is most valuable. It is the only 
agency through which they are all brought in con- 
tact with each other. It is also the only agency 
through which we are brought into contact with 
the medical services of the armies and navies of 
other nations. This is done by inviting them to 
send delegates to the annual meetings of the 
Association, and by its being represented by dele- 
gates at the Biennial International Congresses of 
Military Medicine and Pharmacy at which all 
great nations are represented. The full reports of 
these congresses have from the beginning been 
published in The Military Surgeon, and are thus 
made accessible to all members of the Association. 
I have no hesitation in stating my opinion that 
the support of this Association is of great im- 
pertance to medical preparedness, and is a part of 
the military obligation of every man of our pro- 
fession who is eligible to membership, and that 
this obligation does not cease with old age or 
physical disability, but is co-terminous with our 
American citizenship. 
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THE HUMANITIES OF MEDICINE! 


C. JEFF MILLER, M.D., F.A.C.S., NEw ORLEANS, LOUISIANA 


AN old legend tells us that many years ago, 
when Rome was mistress of the world, all 
of her captive peoples were granted one 

night in the year on which they might say ex- 
actly what they wished about everything—of 
course including Rome—without fear of conse- 
quences. The story ends there, but I have always 
had an idea that it was unfinished. I am sure 
it must go on, to the effect that each year, when 
the night for speaking rolled around, there was 
little talking done, for it is the way of the world 
that “the magic of the necessary word” should 
be lacking when the need for it is the greatest. 

My need for it is very great tonight, Gentlemen 
of the College of Surgeons, and yet I lack it 
utterly. You must therefore comprehend my 
appreciation, even though it is unspoken, you 
must accept, as if it had been uttered, my grati- 
tude that your gracious mandate has placed me 
in this honorable position, doubly honorable 
because of the men who have preceded me in it. 
I occupy it through no merit of my own, but 
simply as the representative of the surgeons of 
the South, whom I know it was in your hearts to 
honor. 

I am sure that each of the distinguished line 
of its presidents must have felt as I do, at once 
proud and humble, as he stood before this great 
assembly of the American College of Surgeons 
and realized again the high purposes for which 
this organization came into being. Its achieve- 
ments in the past, its hopes for the future you 
know so well that I need not recount them to 
you, but one thing I would say: that there should 
never be a Congress of the College at which 
tribute is not paid to the man who conceived its 
existence, under whose direction and inspiration 
its work has been done, who has served it without 
ceasing since the day of its inception, who will 
continue to serve it, we hope and believe, for 
long years to come. To Franklin H. Martin is 
owed the everlasting gratitude of the surgeons of 
America, and in this mighty organization he has 
builded for himself a monument @re perennius, 
more lasting than bronze. 

I shall ask you to bear with me tonight while 
I speak to you on a subject that is not new but 
that can never be truly old. I hope you will 
remember what Dr. DaCosta has very wisely 
said, that the:repetition of the same ideas does 
not of necessity indicate paucity of thought, that 


it may equally well indicate depth of conviction. 
I have chosen to speak to you of something that 
is all too often forgotten, and that, for lack of a 
better name, I have called “the humanities of 
medicine.” 

Perhaps the most characteristic aspect of 
American civilization today is the trend toward 
standardization, and American medicine has be- 
come infected with the same virus. We have 
standardized our hospitals and our medical 
schools, and our patients are in all respects the 
better for it. We have standardized our labora- 
tory methods and our medical and surgical 
therapeutics, and our patients are in many 
respects the better for it. But we are in very 
great danger—I do not use the word lightly—of 
standardizing ourselves and them, and we are 
both the worse for it. There is a limit to the 
advantages of standardization, and I greatly fear 
that we have reached it. I know that it would 
profit us and I am sure that it would not lessen 
our scientific efficiency to be more personal and 
more human in our relationships, to regard as 
something more than cases and symptom com- 
plexes the ailing men and women who turn to us 
for aid. 

For the care of the sick implies more than the 
use of the knife, the prescription of drugs, the 
employment of systems of therapeutics. The 
practice of medicine implies more than the appli 
cation of medical science. Call it what you will, 
there is another aspect of the practice of medicin 
which you cannot get away from. There is 
relationship between doctor and patient whic! 
cannot be charted and diagrammed. It awaken: 
sympathy and kindliness and pitifulness on th: 
part of the one, and it inevitably begets faith 
and hope and trust in the other. It is not inco: 
sistent with accurate diagnosis and _ scienti! 
treatment. It is the complement of them, and |! 
is quite as essential as they are. 

Our forefathers had it in full measure, perha))s 
because the limitations of the age made their 
scientific knowledge and their technical sk'!! 
insufficient in themselves. We of the mid: ie 
generation—I say it without sense of complacen y 
for our shortcomings are many—are not allo- 
gether without it for somewhat the same reas:, 
that our medical upbringing had more to do with 
the patient and less to do with the laboratory 
than has the medical training of this year ol 
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grace. But the younger generation possesses it 
in less and less degree, because the modern 
medical student—I crave your indulgence for 
trespassing on this timeworn theme—is turned 
out on the world excellently versed in ail the 
medical sciences, considerably less versed in the 
medical arts, and totally unversed in the treat- 
ment of patients as anything but cases to be 
handled by rule of thumb. 

And ailing humanity cannot be so handled. 
Body and soul cannot be separated for purposes 
of treatment, for they are one and indivisible. 
Sick minds must be healed as well as sick bodies. 
Whether he will or no, the doctor’s office is very 
often a confessional of spiritual as well as of 
physical disability. Mankind’s eternal cry is for 
release, and the physician must answer it with 
something more than a test tube, something 
beyond faultless technique. The cure—which 
really means the care—of the sick, the relief of 
suffering, the salvation of life, these are the high 
aims of the medical profession, as they were the 
high aims of the priesthood from which it sprung, 
and scientific knowledge and medical skill will 
not of themselves bring them to pass. 

Many years ago a speaker before an assembly 
such as this, remembering the tale of Hezekiah 
and the cure of his grievous illness, suggested 
that the seal of the American College of Surgeons 
might well be a sun dial whose shadow was for- 
ever halted and turned back by the merciful 
hand of the surgeon. Not always, Gentlemen, it 
is not always halted and turned back. Too often 
it continues on its way. And yet how many of us, 
untouched by its solemn mysteries, are so coolly 
scientific, so detached, so impersonal, so almost 
unhuman, that, consciously or unconsciously, we 
try to standardize death itself. We deal with 
tremendous forces in our daily work. We take 
the issues of human life into our keeping when we 
lay hands on the human body, and only too often 
we take them with a carelessness and a light- 
hearted indifference that is wholly unbecoming 
and unworthy. 

The surgeon above all other physicians needs 
fortitude for his task. He must steel himself 
against giving way to emotion that his usefulness 
be not lessened, but it does not follow that he 
must not feel it. Like DaCosta, I should not 
wish “a man who does not care a whole lot”’ to 
operate on me or mine. The surgeon cannot 
afford to nurse his regrets, but no more can he 
afford not to have them. As Darrach puts it, he 
must from his losses learn his lesson without 
losing his courage. And the older he is, the more 
knowledge he possesses, the greater is his anxiety, 
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the deeper is his comprehension of what weighty 
issues hang upon his every decision and his every 
act. In the bitterness of regret for a lost life there 
is only too often the bitterer realization that an 
error in judgment, a slip of the hand, has turned 
the scale and lost the fight. It is small comfort 
to realize also that no matter how skilful and 
careful and conscientious he may be, he is but 
human, and the fact that he is introduces not 
only the possibility of error but the certainty of it. 

But if it is wrong to brood upon this aspect of 
surgery, it is equally wrong not to dwell upon it 
at all, to clothe ourselves in a mask of indiffer- 
ence, to steel ourselves against all feeling. We 
are too busy, too careless, too uncaring, to re- 
member what we know full well, that the deci- 
sions we pronounce so casually may mean the 
difference between hope and despair, between 
release and anguish, between life and death, to 
the men and women who have entrusted their 
fate to us. A great British surgeon, who is not 
too scientific to be sensible—I use that word in 
its original signification—bids us never to forget 
as we practice our profession that what to us is 
an incident in our daily life is to our patients an 
ordeal, perhaps the mightiest they shall ever be 
called upon to endure. We need to be merciless 
in order to be merciful, we need to be pitiless in 
order to be pitiful, but not to the patient, only 
to his disease. We are recreant to our trust, we 
are unmindful of our high calling, if we treat the 
one with the sternness with which we must treat 
the other. 

Stephen Paget, kindliest of philosophers, says 
that practice is science, but science touched with 
emotion, and that the best physician is he who 
leaves behind him a saucerful of the milk of 
human kindness for gossip to lap. It is not very 
often left behind, I fear, even by those of us who 
honestly strive to give of our best to our patients. 
And yet one of the greatest physicians who ever 
lived, as distinguished for his beautiful courtesy 
as for his surpassing scientific skill, did not think 
it belittling to give it in full measure. Sir William 
Osler, it was said, never left a sickroom without 
leaving renewed hope behind him, and it was his 
kindliness as much as his therapeutics that 
wrought the benediction of healing. If you will 
read for yourselves the record of his life, written 
with loving simplicity by Harvey Cushing, a 
former president of this College and himself as 
much a master of the surgical art as of the written 
word, I need labor my theme no longer: in the 
pages of that book is painted the perfect combi- 
nation of scientist and humanist for which I 
have been pleading. 
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We who are admitted to the Fellowship of this 
College know that the chief reason for its exist- 
ence is the improvement of the practice of surgery. 
We know that the chief concern of the surgical 
art is the healing of the sick. And I have chosen 
to address you tonight on the humanities of 
medicine—which I hope does not seem to you a 
trivial theme—because I greatly fear that this 
organization, as others like it have done, in its 
very zeal for the welfare of the sick, in its very 
eagerness for the relief of suffering, is in danger of 
over-reaching itself, is in danger of forgetting that 
it takes more than a machine, however perfect 
the mechanism may be, to translate visions and 
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to bring dreams to pass. Men and women in 
“trouble, sorrow, need, sickness, or any other 
adversity” are still crying the age-old cry, “Is 
there no Balm in Gilead, is there no physician 
there?”’ and men, not machines, must answer 
their call. 

No amount of scientific efficiency can take 
the place of kindliness and pitifulness when 
the darker hours come on, and we enrich our- 
selves by giving of them freely. In these intan- 
gible things, in President Eliot’s fine phrase, are 
found “the durable satisfactions of life,” for 
“fame dies and honors perish, but loving-kind- 
ness is immortal.” 
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MARTIN: PRESENTATION OF CANDIDATES 


OF HONORARY 


FELLOWS 


FRANKLIN H. MARTIN, M.D., F.A.C.S., Cuicaco 


T the Convocation on Friday evening hon- 
orary fellowships were conferred by the 
President on the following eminent sur- 

geons. 

PROFESSOR HENRY WADE, C.M.G., D.S.O., 
F.R.C.S., Edinburgh, Scotland, Eminent Sur- 
geon and Urologist; Bachelor of Surgery; Doctor 
of Medicine; Fellow of the Royal College of Sur- 
geons of Edinburgh; Graduate in Medicine and 
Senior Lecturer in Clinical Surgery, University of 
Edinburgh; Lecturer in Clinical Surgery, School 
of Medicine of the Royal College of Surgeons of 
Edinburgh; and Surgeon to the Royal Infirmary. 
Introduced by Richard R. Smith, regent. 

PROFESSOR OTFRID FOERSTER, Breslau, Ger- 
many, Distinguished Neurologist; Graduate in 
Medicine and Professor of Neurology in the 
University of Breslau; Chief Physician of the 
Neurologic Department of the Wentzel-Hancke 
Krankenhaus of the city of Breslau. Introduced 
by President-Elect Allen B. Kanavel. 


PRESENTATION OF 


WILLIAM Ernest Mites, F.R.C.S., London, 
England, Graduate in Medicine from St. Bar- 
tholomew’s Hospital and College; Fellow of the 
Royal College of Surgeons of England; Sur- 
geon Emeritus to the Cancer Hospital, London; 
Member of Grand Council and of the Executive 
Committee of the British Empire Cancer Cam- 
paign; Member of the Radium Commission of 
London; Surgeon, Gordon Hospital for Diseases 
of the Rectum, London; Consulting Surgeon, Royal 
Hospital, Richmond; and distinguished author. 
Introduced by Vice-President Philip H. Kreuscher. 

PRrorEessor Doctor EMILE DE GrR6sz, Buda- 
pest, Hungary, Eminent Ophthalmologist; Grad- 
uate in Medicine and Professor in Ordinary at 
the Royal Hungarian University of Budapest; 
Director of the Eye Hospital; Royal Hungarian 
Court Councillor; President of the International 
Organization for Campaign against Trachoma, and 
of the Post-Graduate Committee in Hungary. 
Introduced by Professor George E. deSchweinitz. 


CANDIDATES 


FRANKLIN H. MARTIN, M.D., F.A.C.S., Cuicaco 


)S ACH year as we receive a new class of candi- 
dates into Fellowship lam impressed by the 
prestige of an institution that can influence 

such a goodly number of busy practitioners of 
surgery to seek its portals. 

To the casual observer these men appear as one 
more group that is being enrolled into our ranks. 
Complacently, this observer shrugs his shoulders 
and reflects: “How easy!” 

As an illustration, let us tell you the facts: 

There were 4,255 applications for Fellowship in 
file January 1, 1930; 701 of them were already 
approved by their State or Provincial Committee 
on Credentials; 1,475 were presented to State and 
Provincial Committees on Credentials during this 
year. Of these, only 672, or 45.6 per cent, were 
approved and recommended for examination. Of 
the total recommended for Fellowship before and 
since January 1, 1930 (1,373), our careful sifting 
process has admitted to Fellowship only 654, or 
47.6 per cent, constituting the candidates who are 
here present. 


Surely if we pay tribute where tribute is due we 
must pay full portion to the magnificent group 
which is before us this evening. Veritably they are 
the survival of the fittest. 

They are to be congratulated; and the College is 
to be congratulated; but above all, we must con- 
gratulate the people who shall in the future seek 
their services. 

CASE RECORDS 
Honor List and Prize Award 

SURGERY, GYNECOLOGY AND OBSTETRICS—the 
official journal of the American College of Sur- 
geons—acknowledges a deep obligation to the lat- 
ter organization. Two of the fundamental activi- 
ties of the College have materially increased the 
value of contributions to medical and surgical 
literature: First, the standardization and ampli- 
fication of case records in the approved hospitals 
of the United States and Canada; and, second, the 
regulation of the College which requires as an evi- 
dence of qualification for Fellowship the filing of 
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one hundred case records of operations actually 
performed by the candidate. 

I wish every friend of the College could peruse 
the sixty thousand individual case records filed 
this year by this group of successful candidates 
here before us. And the judicial and painstaking 
examination of those sixty thousand records by 
the group of volunteers, who are selected from 
among the teachers of surgery and the specialties 
in the medical departments of the four universi- 
ties of Chicago would be an inspiration to any 
observer. Each year the quality of these records 
has improved until now, after 17 years of effort, 
many of them are veritable volumes of literature 
of the most acceptable type—mechanically, artis- 
tically, and scientifically. 

SURGERY, GYNECOLOGY AND OBSTETRICS asked 
the privilege (and the request was cheerfully 
granted by the Regents) of presenting an annual 
prize in the form of a life Fellowship in the 
American College of Surgeons for the most accept- 
able set of case records presented by the candi- 
dates during the preceding year. The prize con- 
sists of Five Hundred Dollars, invested in the 
name of the successful candidate for life dues in 
the American College of Surgeons, and is accom- 
panied by an appropriately engraved certificate of 
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appreciation on behalf of the donor, SURGERY, 
GYNECOLOGY AND OBSTETRICS. 

Mr. President—The Committee in seeking the 
prize winner from among the successful candi- 
dates before you, selected five outstanding sets of 
records which constitute an honor list. May I ask 
each honor man to rise as his name is read? 

Theodore L. Hansen, of Chicago, Illinois 

Frederick A. Reuter, of Washington, D. C. 

Thomas B. Murphy, of Medford, Massachusetts 

R. W. McKay, of Charlotte, North Carolina 

James Thomas Nix, Jr., of New Orleans, Louisiana. 


And now, Mr. President, may I announce the 
prize winner from among this group, and invite 
him to the platform to receive from your hand the 
Certificate of Appreciation from our official jour- 
nal, and the formal receipt for life dues in the 
American College of Surgeons. The prize winner 
is: 
Dr. James Thomas Nix, Jr., of New Orleans, 
Louisiana. 

CLASS OF 1930 
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THE DOCTORS OF FICTION! 


C. JEFF MILLER, M.D., F.A.C.S., NEw ORLEANS 


T would be a work of supererogation, Gentle- 
men of the College of Surgeons, for me to 
repeat at this Convocation the things which 

have been so ably said at other Convocations 
by my predecessors in this high office. It is quite 
unnecessary for me to recount to you the ideals 
and achievements of this organization, for you 
know them as well as I. It is equally unnecessary 
for me to urge the newly admitted Fellows of the 
College to bear those ideals always in mind 
throughout their professional lives; the fact of 
their application for Fellowship is sufficient evi- 
dence of their desire and endeavor to be guided 
by them. And so I shall pass over these themes, 
and in the time at my disposal tonight I shall 
ask you to consider with me a subject which is 
far from scientific, yet which I think cannot fail 
to be of interest to physicians, and to the friends 
of physicians whom we gladly welcome to this 
assembly, the subject of the doctor as he is con- 
ceived by the novelist. 

Five or six years ago a writer of no mean abil- 
ity, the son of a physician, I believe, in the course 
of a series of criticisms directed at various as- 
pects af American civilization, paid his respects 
to the medical profession in a book called Arrow- 
smith. It is, as you know, the story of a vulgar, 
cynical, disappointed, altogether unworthy young 
doctor who finally, after various unsuccessful at- 
tempts at various branches of medicine, retires 
to the New England woods, where, so we are led 
to believe, he is to save his soul by devotion to 
pure science. Just why he should acquire merit 
by that particular performance is not quite clear. 
Those of you who have read the book will prob- 
ably agree with me that it is very doubtful 
whether a person of his essential defects of char- 
acter is likely to win salvation anywhere. Cer- 
tainly there is nothing in the New England woods, 
or in pure science either, which can of itself 
cleanse and purify a person of fundamental un- 
worthiness. 

Now this protagonist, who is anything but a 
hero himself, is surrounded by a group of physi- 
cians of his own kind. In the dozens of doctors 
who crowd the pages of the book there is scarcely 
one who is not a hypocrite, a scoundrel, a vul- 
garian, an ignoramus, or worse. There is scarcely 
one who does not debase his profession and him- 
self. All the grossness of medical life, all the 
littleness and meanness of college and hospital 
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and profession—and no one denies that they do 
exist—are depicted with a harsh vindictiveness 
that overreaches itself and is as unconvincing as 
it is in the similar studies of Bernard Shaw, 
Maarten Maartens, and Robert Herrick. This 
group of authors, you will recall, labors under 
the conviction that to earn one’s bread by the 
healing of the sick is to sell one’s soul for hire; it 
believes that only by a return to nature and by 
state control of medicine can the purging of the 
profession be achieved. 

As a matter of fact, Arrowsmith and other 
books like it are no more a picture of medical 
life than What Price Glory is a picture of the 
War. There are unworthy men in the ranks of 
medicine, just as there are in the ranks of the 
Army, but surely they are not all gathered to- 
gether into one spot. There are also worthy men. 
Dramatic heightening is a legitimate literary de- 
vice, but when one undertakes to present a cross 
section of life, an obligation rests upon one to be 
honorable about it, and it seems reasonable to as- 
sume that amid so many, some few must be at 
least gentlemen. Yet no one, reading Arrowsmith 
and its like, would think that honor and decency, 
courtesy and kindness, self-sacrifice and courage, 
existed among physicians, as they do in full 
measure. 

It is a curious thing that so few novels in 
which doctors appear present them as they really 
are, for surely no profession offers the novelist 
more material in the way of tragedy or comedy, 
or in the lights and shadows of life. In many 
novels physicians are little more than lay figures. 
They are labelled “M.D.,” as Weir Mitchell 
points out, and they are frequently very pleasant 
people, but they have none of the characteristics 
of their profession, and they might equally well 
be lawyers or manufacturers or business men. 
Even the ambulance surgeons, who arrive with 
verve and dash and at exactly the right moment, 
are a colo.less crew, and as for the coroners and 
their assistants—whose name is legion in this 
day of countless detective stories—most of them 
are egregious asses. 

I have a distinct aversion to a certain group of 
physicians of fiction, perhaps because I have 
such an antipathy to their prototypes whom I 
number among my acquaintances. ‘Their profes- 
sion is written all over them, and they are persons 
of tremendous responsibilities. In fact, they never 
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do anything simple. They perform operations of 
the utmost gravity, preferably on their lifelong 
enemies, in which they acquire septicemia or 
something similar, and generally perish of it, 
though the said enemy always recovers. They 
remove portions of the human anatomy—fre- 
quently those which are anatomically impossible 
of removal—just before it is too late. They 
staunch hemorrhages which would have ended 
fatally in a split second more. They assume 
charge in epidemics of cholera and yellow fever, 
and they meet grave emergencies in countless 
numbers and always with unrivalled skill and 
wisdom. But they never by any chance take 
care of trivial ailments, for the characters of 
novels would never by any chance so far forget 
themselves as to have trivial ailments. 

The obstetricians of this group annoy me most 
profoundly. As a former practitioner of that spe- 
cialty I know, romancers to the contrary, that 
the occasions are extremely few on which one 
emerges from the parturient chamber, pale with 
anxiety and covered with blood, to gasp in 
trembling tones to the anguished husband, who 
is equally pale but minus the blood, that it is 
a question of the mother’s life or the child’s. I 
likewise know that when such occasions are met 
with in real life, far from being romantic, they 
are merely unmistakable evidence that somebody 
has been very incompetent indeed. 

Finally, there is the group of physicians who 
are simply too good to be true. These paragons 
are as unlike human beings in their virtues as 
Arrowsmith and his associates are in their vices. 
They are more than sweet, they are saccharine, 
and one turns from them surfeited with goodness 
and secretly longing for a little wholesome bad- 
ness. 

I digress to remark that one could scarcely 
expect realistic physicians to walk the wards of 
the hospitals of the average novelist’s imagina- 
tion. If such institutions really existed, with 
their informal management and total lack of 
discipline, especially among the nursing staff, 
the death rate in them would be beyond all 
bounds. It has always been a source of wonder 
to me that a woman, herself a nurse, could per- 
petrate a story with as many glaring inaccuracies 
as Mrs. Rinehart has achieved in A, though I 


grant you that one must be stony-hearted indeed - 


to pick flaws in her spotless hero and his im- 
possible predicament. 

The first physician who crosses the pages of 
English literature appears not in a novel, but in 
one of the great poems of the world. I have in 
mind that Doctor of Physick who made his way 





with the other Canterbury Pilgrims across Eng- 
land from the Tabard Inn that sweet April morn- 
ing nearly six hundred years ago. He was a 
proper man, almost a prelate in the eyes of mine 
Host Bailly. Indeed, that gentleman was so 
overcome by the tragic story he told that he 
must demand at once a merry tale from the 
Pardoner, lest his sadness overcome him and 
he need the physician’s drugs to set him up in 
health again. The Physician’s personal appear- 
ance must have been exquisite, for he was clad in 
fine silken garments of red and blue. And his 
skill must have been superhuman, for he knew 
the causes of all illnesses and could heal them 
all by natural magic and the Bible, as well as 
by the aid of astronomy, in which he was so well 
versed that he could tell his patient’s prospects 
from the stars. Withal, he and the Apothecary 
understood each other from the beginning, and 
one wonders, though perhaps the thought is un- 
worthy, how much this friendship had to do with 
the gold which the Physician had won in the 
plague years and upon whose safekeeping he set 
so much store. 

Four centuries later Smollett, one of the first 
English novelists and himself a physician of 
sorts, put many physicians into his books, but 
they are a sorry group, and one almost wishes 
that he had not described them so vividly as 
they buy and sell their patients, as they, ply for 
trade like the scullers at Hungerford Stairs, anc 
as they debase their profession to their own un 
worthy ends. Ignorant, coarse, and cruel, they 
may be lifelike, indeed they are undoubted|\ 
representative of the doctors of the day, but a 
Mr. Mantilini would say, they are “demnition 
unpleasant.” 

A more agreeable eighteenth century physician 
is the famous Dr. Slop, “the scientific operator, 
who manages to get Tristram Shandy into the 
world, albeit with a broken nose, after one hun 
dred pages of travail. Mrs. Shandy, you wil! 
remember, was most anxious to be delivered «! 
her child by a midwife, particularly as the sai‘ 
lady was in need of “a friendly lift; having 
been left a widow at forty-seven, with three or 
four small children, she elected midwifery as her 
career, on the principle, still in vogue, of prr- 
sonal necessity rather than personal fitness. !ul 
Dr. Slop, in spite of her pathetic situation, gvts 
the case, and he appears on the scene with 
squat figure and sesquipedalian belly, but mi: 
his obstetric equipment, which, unlike mai 
zealous accoucheurs of this modern age, he has 
left at home. While the instruments of salvation 
and deliverance are being fetched, he enters into 
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conversation with Mrs. Shandy, pointing out to 
her that cesarean section is a sure guarantee 
that one’s child will be a genius. Mrs. Shandy, 
wiser than many of her modern sisters, indicates 
that she will chance having a less bright child, 
and Dr. Slop the diplomat explains that he was 
merely admiring what he knew it was to no pur- 
pose to propose. Finally the instruments are 
brought, so tightly tied into the bag by the 
zealous Obadiah that the lady almost dies before 
they can be extricated, and the delivery is ef- 
fected with excitement if not with skill. The 
“vile instruments” crush the bridge of the in- 
fant’s nose, a false one is made and fitted, and 
amid the “splenetic cordiality” of Dr. Slop and 
Susannah, Tristram is christened, though unfor- 
tunately with the wrong name. Mr. Shandy, of 
course, was the best obstetrician of them all 
you remember his sage advice to the scientific 
operator, “Stay thy obstetric hand, return it 
safe to thy bosom to keep it warm.” 

The physicians of a century ago seem an 
eternity removed from our day, perhaps because 
the ailments they treated were so astonishingly 
unlike those we encounter now. What migratory 
inflammations there were then, and how discon- 
certing it must have been to check them in the 
chest only to have them break out in the brain. 
How dangerous night air was, and how quickly 
it could bring about a fatal issue, especially 
after surgery. How easily emotion caused tuber- 
culosis or brain fever, and with what remarkable 
speed it precipitated labor. What a nuisance the 
relatives must have been, with their hysterics 
and their swoons. What an equal nuisance the 
nurses must have been, for their sensibilities 
were so strong that treatments were frequently 
halted while they were assisted to totter from 
the room, overcome by their feelings. What 
dreadfully protracted agonies the death beds 
were, and in what painstaking detail the patients 
were told that the end was to be expected and 
just how it was going to occur. Small wonder 
that even the dynamic Dr. Sampson, the famous 
advocate of the chronothermal theory of disease, 
which, as everyone knows, is based on unity, 
periodicity, and rhythm, is quite submerged under 
the weight of the pathology he must relieve. 

There are many physicians in Dickens, but the 
portrait of none of them equals the matchless 
characterization of Sairey Gamp, most terrible 
and most delightful of nurses. Harold Skimpole 
was educated for medicine, among other things, 
but since he was a mere child in point of weights 
and measures—as well as in point of anything 
else that involved responsibility—he had never 
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been able to prescribe with the requisite accuracy 
of detail, not to mention the fact that he usually 
couldn’t come when summoned. Over his less 
pleasant traits it would be charitable to draw a 
veil. Richard Carstone took up medicine, I fear 
astoo many are still taking it up, because it would 
do as well as anything else, but for my own part 
I am grateful that he did. Otherwise we might 
not meet Mr. Bayham Badger, whose surgical 
abilities fade into utter insignificance beside the 
delightful fact that he was the third husband of 
Mrs. Bayham Badger, and inordinately proud 
of having been preceded in her affections by 
those two distinguished gentlemen, Captain 
Swosser of the Royal Navy and Professor Dingo 
of European reputation. Dr. Parker Peps, who 
officiates at the closing scenes of poor Mrs. Dom- 
bey’s life, in company with the insignificant Mr. 
Pilkins, is so accustomed to association with the 
nobility and so used to assisting at the increase 
of great families that invariably, wherever he is, 
he takes a leaf out of Mr. Weg’s book and “‘drops 
into” titles. Another obstetrician of merit is the 
family physician of the Kenwigs, Mr. Lumbey, 
who has brought them all into the world from 
Morleena on down, and whose clientele is so 
prolific that he must even forego shaving. 

Mr. Chillip, meekest of his sex, who moved as 
silently as the ghost in Hamlet and who came 
into a room sidewise te take up less space, we 
remember best sitting on the dark, draughty 
stairs whither he had fled to escape the piercing 
glare and the terrifying words of that martinet, 
Miss Betsy Trotwood. There is that unspeak- 
able “pair o’ sawbones,” to quote Mr. Samuel 
Weller, Bob Sawyer and Benjamin Allen, whose 
sporting tendencies stick out all over them, who 
entertain their guests with case reports and who 
enliven the breakfast table with practical ex- 
periences in anatomy, on the principle that there 
is nothing like a good dissection to give one an ap- 
petite. The bottle is their unfailing recourse, they 
resort to the most ingenious expedients to create 
the illusion of a large and responsible practice, 
and Bob Sawyer doses his patients with calomel 
when other drugs happen to be out of stock and 
he lacks the wherewithal to replace them. 

There are many others: the fashionable physi- 
cian who misunderstood Mr. Merdle’s case so 
thoroughly that the poor gentleman finally cut 
his throat; the filthy Dr. Haggage of the Mar- 
shalsea; the family physician of the Chuzzlewits, 
who pretends at the funeral not to know the 
undertaker, though he gives him many a bit of 
trade; and the dozen odd who enter with creak- 
ing boots and ticking watches and pompous 
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demeanor, and who are so omniscient that they 
invariably prescribe for their patients exactly 
what their lay attendants have just given them, 
and who naturally win considerable fame by so 
doing. As to the physicians who are worthy of 
their calling, I recall only two, Dr. Manette and 
Allan Woodcourt, and, like most of Dickens’ 
heroes, they are not nearly as interesting as his 
villains. 

One of the most famous physicians of fiction 
was created by the late Sir Arthur Conan Doyle, 
himself a physician, who, as he put it, abandoned 
practice because practice abandoned him. Dr. 
Watson is Greek chorus to that superman, Sher- 
lock Holmes, for whom, as somebody says, he 
serves as a conductor of light, though not himself 
luminous. For luminous he certainly is not. He 
makes suggestions only to have them knocked 
down, he asks questions only to have his ig- 
norance exposed, and when left to investigate 
anything himself, he omits no possible errors. 
But his lack of intuition makes Holmes’ brilliancy 
the more scintillating, his reverent worship creates 
in us the same illusion, and without the blunder- 
ing admiration of “My dear Watson” the whole 
edifice would fall. What sort of physician he was 
we are left to guess, and in his réle of Boswell his 
practice must have been sadly full of interrup- 
tions, but one cannot help agreeing with Benet’s 
paraphrase of Chesterton’s delightful remark 
about Sairey Gamp, that he would rather die 
under the ministrations of Dr. Watson, with the 
chance of hearing a good story while he was 
doing it, than be saved by a more aseptic prac- 
titioner. 

Austin Freeman has created a Sherlock Holmes 
up-to-date in Dr. Thorndike, and a Dr. Watson 
up-to-date in his satellite, Dr. Jervis. Dr. Thorn- 
dike is a super-detective, a physician versed in 
medical jurisprudence as well as in everything 
else on earth, for his knowledge is rather more 
marvellous than Holmes’ own. He needs Dr. 
Jervis for contrast, but it might be added that 
his rebukes to his special fidus Achates are ad- 
ministered in a rather more delicate manner 
than are Holmes’ devastating criticisms, though 
their effect is precisely the same. 

The women physicians of fiction are mercifully 
few, for they are most of them thoroughly un- 
convincing ladies. Dr. Zay, Dr. Breen, Dr. Anna 
Prince, and Dr. Lurida Vincent were all depicted 
in the days when women were first battering at 
the doors of medicine, and they must have fur- 
nished excellent arguments against the admission 
to the ranks of any others of their sex, for more 
unprepossessing creatures it would not be possible 





to imagine. In fact, I know of only one woman 
doctor whom I should be willing to have around 
me if I should be hapless enough to need such 
services. She is Dr. Jean Gordon, the young 
Scotch assistant of Dr. Luke Serocold, and her 
womanly competence is sharply etched against 
the background of her impossible predecessors. 

There is a group of young physicians drawn by 
physicians for whom literature had a stronger 
lure than medicine, which includes Stark Munro, 
Philip Carey, Kit Sorrell, Christopher Hazzard, 
and Edwin Ingleby. Most of them are excellently 
presented, but for the classic illustration of their 
kind we must go back many years, to Philip 
Lydgate of Middlemarch. Certainly he is typical 
of all the bright young men who begin their 
practice with ideals, and who find, as Paget says, 
that practice is the breaking of dreams. He be- 
gan with dreams and visions, he ended without 
a single illusion, and a failure in his own eyes, 
though a success in the eyes of the world, because 
he had not done what he once meant to do. Sir 
William Osler was so impressed by the part his 
silly wife played in his career that he often reverts 
to it, warning his students to pick their mates 
carefully, and not too soon, to keep their affections 
on ice, and never, if they would be wise, to sport 
with Amaryllis in the shade. 

Most of the realistic physicians of fiction have 
been painted by laymen and not by physicians. 
One of them is Anthony Trollope’s Dr. Thorne, 
apothecary as well as physician, as all doctors, 
he says, would be if they consulted their own 
dignity less and the comfort of their patients 
more. Noble ladies with imaginary ailments often 
found him unsympathetic, but no poor woman 
lying on a bed of sickness ever thought him 
rough, and he is a great contrast to Dr. Fillgrave, 
who sat with dignity in his carriage and steppe: 
with dignity up the front steps, but who did not 
have much ability beyond that, in spite of having 
persuaded the countryside that no one could dic 
respectably without him. Dr. James Winter is a 
very delightful physician in Round the Red Lani), 
who prefers inoculation to vaccination, w/o 
would practice bleeding freely except for public 
opinion, who regards chloroform as a dangerous 
innovation and the stethoscope as a new-fang!ed 
toy—though he is willing to carry one out ol 
deference to his patients, since he is deaf and 
cannot hear out of it anyway. In spite of his 
whims he has the healing touch, because, un ike 
many scientifically trained physicians, he uses 
his hand and eye. There is Peter Harding, M.D., 
who in his letters from the Corner of Harley 5t. 
paints for us a charming picture of a physician and 
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who, Sinclair Lewis and his ilk to the contrary, 
manages to be happy and successful in his work 
because he loves his profession and is full of 
warm humanity and common sense. 

There is Willy King, as real a personage as old 
Dr. Lavendar himself and quite as kindly a one. 
I have not read the chronicles of old Chester in 
years, but I seem to see him now in his ram- 
shackle gig—was he described as chubby or do I 
merely imagine that he was? He was handicapped 
in his ministrations by the fact that he had 
been known to most of his patients since baby- 
hood, and it is hard to receive castor oil from the 
hands of somebody to whom you once adminis- 
tered a spanking. And he was handicapped even 
more by his commonsense Martha, whose favorite 
occupation was to tell him and everybody else 
who would listen “flatly and frankly” what she 
thought of them, though his honest goodness 
would never let him admit her limitations. 

I have a special fondness for Dr. Luke Sero- 
cold, G.P., the central character of Helen Ash- 
ton’s novel, which has recently received the 
dubious distinction of being chosen as the Book 
of the Month. It was written by a former 
medical student, in answer to her husband’s 
challenge that a whole book could not possibly 
be written about one day in the life of a doctor, 
and a most excellent answer it is. It runs the 
gamut of emotion, it ranges from birth to death, 
and it has at once the tremendous excitement 
and the everlasting monotony of detail that every 
day in a doctor’s life holds. Dr. Serocold is a 
physician of the old school, trained in clinical 
rather than in scientific medicine, schooled to 
meet the emergencies of a country practice, sen- 
sitive to the spiritual as well as to the physical 
needs of his people. Every house, as he passes 
it, suggests an old patient or an episode of his 
practice, and he muses, as he goes on his way 
through the village streets, on the riddle of life 
and the secret of medicine, the solution of which 
is that since one cannot hope to cure people, the 
best one can do is to try to relieve them. 

The most perfect antidote to the school of 
Arrowsmith is found in men like Dr. Serocold, 
and even more in men like Dr. William MacLure 
of the town of Drumtochty. Because his prac- 
tice extended up and down the Glen, through 
rivers and over mountains, he had little time for 
reading and none for travelling, but he did what 
he could to keep up with the new medicine. He 
had not the grace of appearance, but the scars 
on his face and his body were honorable scars, 
got in the service of his people, and men are 
given the Victoria Cross for them in another line 
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of endeavor. His clothing was nondescript, but 
when those breeks from which the checks were 
nearly gone were seen at the door, one knew that 
if human power could save a life, that life would 
be saved, for the sight of him put fresh courage 
into sinking hearts. He carried the heaviest 
weight of all his people, for he strove with death 
for them and he bore all their sorrows in his own 
heart, but he was too modest to realize that he 
had gathered more love than any other man in 
the Glen. As he had lived, so he died, withdrawn 
and still, in his ears the stammering prayer of his 
old friend Drumsheugh, ‘“Almichty God.... 
dinna be hard on Weelum MacLure, for he’s no 
been hard wi’ onybody in Drumtochty. ... Be 
kind tae him as he’s been tae us a’ for forty 
year.... Mind the fouk he’s helpit.... the 
weemen an’ bairnies....and give him a wel- 
come hame, for he’s sair needin’t after a’ his 
wark. Amen.’’ With the words of the Shepherd’s 
Psalm on his lips, and the dream of his mother’s 
kiss, he fell asleep, and “the peace on his face 
was of one who rested from his labors.” 

You remember the end of the tale, I am sure, 
the simple burial service in the snowdrifts, with 
his own people about him to do him the honor 
and show him the love they had always borne 
for him, though perhaps they had seldom ex- 
pressed it in his life. You remember the shep- 
herds in their blacks, the Laird of the Glen un- 
covered, the cynic Jamie Souttar with tears on 
his face, the women and children weeping quietly 
as the little procession went by. You remember 
the minister’s prayer, ‘That we might have grace 
to live as this man had done from youth to old 
age, not for himself but for others, and that we 
might be followed to our grave by somewhat of 
‘that love wherewith we mourn this day thy 
servant departed.’”? And so the Glen laid him 
to rest, this man who had served it for more 
than forty years with a devotion that knew no 
reserve, with a kindliness that never faltered. 

I began this rambling paper, Gentlemen of the 
College, with the story of a callous and cynical 
physician whose ideal, if such a person can be said 
to have an ideal, was devotion to pure science. I 
close it with the story of a simple-hearted, kindly 
doctor, untrained in the new efficiency, whose ideal 
was service tohispeople. I have nomoralto point, 
but it has crossed my mind as I wrote that per- 
haps it would be well for us to remember, since 
we are of the new day in medicine, that when 
they come to pass through the Valley of the 
Shadow of Death, it is not upon the Arrowsmiths 
but upon the William MacLures that men and 
women would cast their burdens. 
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T is well for any organization occasionally to 
define its aims and review its achievements. 
It is of special importance to make such an 
accounting of the aims and achievements of the 
American College of Surgeons tonight, when we 
have met for the purpose of welcoming into Fel- 
lowship you who have been selected for this dis- 
tinction, because you should not only understand 
the purposes of this great institution but you 
should also be familiar with its achievements in 
the past, in order that you may be prepared to 
play your part in its further progress. 
The purposes of the Founders of the American 
College of Surgeons as stated in Article II of its 
By-Laws are as follows: 


“The object of the College shall be to elevate the 
standard of surgery, to establish a standard of competency 
and of character for practitioners of surgery, to provide a 
method of granting Fellowships in the organization, and to 
educate the public and the profession to understand that 
the practice of surgery calls for special training and that 
the surgeon elected to Fellowship in this College has had 
such training and is properly qualified to practice surgery.” 


Seventeen years ago when the American College 
of Surgeons was founded, the public, encouraged 
by the rapid advances made by the physical, 
biological, and medical sciences, had already sub- 
scribed millions of dollars for medical research, 
for medical education, for hospitals, and public 
health services, but in the new world of surgery 
which had developed during the period from 1875, 
which Glenn Frank last year termed the period 
of the Medical Revolution, every surgeon made 
his own laws of action and every hospital felt free 
to establish its own code of standards. 

The rapid rise of surgery during the last decade 
of the nineteenth and the first decade of the 
twentieth century brought with it certain in- 
equalities of income between the physicians and 
surgeons, and since during most of this period 
there were not enough well prepared surgeons to 
perform ail of the needed operations, there 
developed a large number of dimorphic indi- 
viduals—physicians and surgeons. The surgical 
work done by these men represented the best they 
had to give, but only too frequently it was com- 
paratively poor. Many of these dimorphic prac- 
titioners later devoted themselves exclusively to 
surgery but finding that surgical opportunities 
came more slowly than they desired or had 
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anticipated, some of them adopted the practice 
of fee-splitting. As a result of these conditions, 
not only was the surgery of this country extremely 
uneven, but it was subject to no control, and hos- 
pitals and hospital organizations came into ex- 
istence with such rapidity that they also were 
extremely uneven in their order of efficiency and 
they too were subject to no regulating authority. 

If any great and powerful group ever were in 
need of leadership it was this group composed of 
surgeons and the vast hospital system used by 
them. Not only was there no government agency 
competent to censor the standards of the surgeons 
and hospitals but there was no educational agency 
which could assume such authority. The medical 
colleges could not correct these great evils for 
they themselves had but recently been redeemed 
by a committee of the American Medical Asso- 
ciation under the able leadership of Dr. Arthur 
Dean Bevan and by the survey made for the 
Carnegie Foundation by Abraham Flexner who, 
in 1910, made the statement that ‘‘our medical 
education includes something of what is best and 
all of what is worst to be found among civilized 
nations.” 

The American Medical Association could not 
assume the responsibility of authorizing a mini- 
mum standard for surgeons and hospitals for its 
great task is to assume leadership for ever\ 
physician who is morally and professionally pre 
pared to practice. The American Surgical Asso 
ciation is a small society which includes many ov! 
the teachers of surgery, but this society sets « 
standard which is far above minimum require 
ments and has a membership of only about 1<0 
from among the more than 30,090 surgeons in the 
United States and Canada. A like statement miy 
be made regarding the Society of Clinical Surgery. 
The regional surgical societies, such as the New 

“ngland Surgical Society, the Southern Surgical 
Association, the Western Surgical Association, the 
Pacific Coast Surgical Association, etc., could not 
assume leadership for the entire surgical proics- 
sion of the country. It was clear, therefore, that 
existing societies were limited geographically or 
had standards so high as to exclude many well 
qualified surgeons or were so democratic that thicir 
standards were too low. It was evident that some 
organization was required which could exert moral 
authority over the great and increasing number 
































of surgeons and hospitals throughout the United 
States and Canada. 

The magnitude of the task which would have 
to be assumed by such an organization becomes 
obvious when one considers that in spite of the 
urgent need no such organization could be en- 
dowed with absolute authority to standardize 
hospitals and surgery; when one considers the 
extremely independent thinking and feeling of 
surgeons who are trained to be self-reliant and to 
make their own decisions; when one takes into 
account the fact that any organization which 
could undertake this task would require the ex- 
penditure of millions of dollars with not a dollar 
in sight; when one realizes that such an organiza- 
tion must extend like a great network across the 
North American continent; and of special and 
vital importance, when one considers that any 
standard which would be established by such an 
organization would inevitably be condemned by 
many of the leaders in surgery who would feel 
that the standard was too low and by large.num- 
bers of partly qualified surgeons who would feel 
that the standard was too high. 

In order to effect an adequate organization 
which could assume such moral authority and 
could raise the necessary funds, a leader of 
statesman-like ability and exceptional courage 
was required. It is said that the need creates the 
man, and certainly one man appeared who, him- 
self an outstanding surgeon, was qualified and 
had the venturesome spirit to risk everything in 
this great task. This man was Franklin H. 
Martin. With clear vision, he requested and 
secured the membership of the established surgical 
societies. But this initial membership in this new- 
born American College of Surgeons was but a 
nucleus, for it was clear that if this movement 
were to succeed in gaining a winning momentum, 
all the leading surgeons of the country must be 
included. Dr. Martin, therefore, with the spirit 
of an evangelist, personally visited the principal 
centers throughout the United States and 
Canada, adding leading surgeons to the original 
membership. The surgical importance of these 
initial members constituted the moral authority 
for the great work that was to follow. The main- 
tenance of the original impetus showed clearly 
that only a bold stroke courageously executed 
could have won. 

Mistakes have been made in the past; more mis- 
takes will be made in the future. That is inevi- 
table, for who can know with certainty what is the 
minimum standard for the surgeon, and what is 

the minimum standard for the hospital? It is 
clear, however, that the group of men who can 
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most accurately judge the present minimum 
standard for the surgeons and hospitals of this 
country and Canada are the Credentials Com- 
mittee of the provinces and the states, the Central 
Credentials Committee, the active surgeons who 
serve on the Board of Governors, and the Board 
of Regents, together with the Director General, 
the Director of Hospital Activities, and the Di- 
rector of Clinical Research of the American Col- 
lege of Surgeons. 

Through death, the older ranks are steadily 
disappearing and whatever criticism there may 
have been against the judgment of the earlier 
group, time will relieve the critics of their embar- 
rassment and will hand on to younger surgeons 
the torch with which they may further blaze the 
trail. The standardization of surgeons and hos- 
pitals will be constantly changing, the minimum 
standard will rise and fall with the type of young 
men who enter the field, with the state of medical 
science that they create, with their teaching in 
the medical colleges and with the work that they 
demand from their students. 

Let us consider for a moment the conditions 
which exist today which the American College of 
Surgeons must do its part to meet. ‘The following 
figures will give some idea as to the magnitude of 
the task: 

Approximately 1,500,000 individuals in the 
United States and Canada are employed con- 
stantly in connection with the care and the pre- 
vention of disease and injury. There are 164,692 
regular practitioners in the United States and 
Canada and their dependencies; 200,000 graduate 
nurses are registered in the United States and 
Canada; 1,419,719 patients are in hospitals daily, 
and over 12,000,000 patients enter hospitals 
annually in these two countries. 

The total monetary value of hospitals—real 
estate, buildings, and equipment—devoted to the 
care of injury and disease in Canada and the 
United States is no less than five billion dollars, 
and the daily cost of maintaining these 8,065 hos- 
pitals and 5,726 clinics and out-patient depart- 
ments is three million dollars, or over one billion 
dollars annually. These figures are enough to 
show you the magnitude of the armamentarium 
required in the fight against disease. 

Let us now look at another phase of this great 
task. According to the statistics of the National 
Safety Council last year, there were 10,000,000 
accidents and 97,000 accidental deaths in the 
United States alone. This is comparable to the 
American casualties in the Great War—indeed 
we are at war constantly with the complicated 
machinery of our civilization—yet this is an 











annual loss. The total number of cases of dis- 
abling illness in the United States alone, annually 
is 130,000,000 and there are estimated to be twice 
this number of non-disabling illnesses. The total 
number of working days lost annually in the 
United States by wage earners is 250,000,000. 
The total number of school days lost annually by 
school children on account of illness is 170,000,000. 
It is estimated that the total number of surgical 
operations in the United States and Canada 
annually is above 1,000,000. The total number 
of visits to clinics or out-patient departments 
annually is 30,000,000. The total number of 
births annually is 2,000,000. 

As for the defectives in our population, there 
are goo,occo mentally defective; over 100,000 
individuals who are totally blind; over 1,000,000 
who have major speech defects, and over 3,000,000 
children who are wholly or partly deaf. 

Now what has the American College of Sur- 
geons done to meet these conditions? How have 
the funds invested in the College been used for 
physical properties, for the purposes of standardi- 
zation, and for research to discover means for the 
prevention and treatment of disease? First of all, 
there is the physical property in Chicago—land 
and buildings valued at approximately $1,600,000. 
There are endowment funds to the value of 
$839,000. From the first day to the present time 
this organization has paid its way, the total 
amount expended since its foundation amounting 
to $1,988,538, while the total assets of the College 
amount to $2,410,425. In fact the total value of 
the tangible assets of the College, of which the 
real estate is the principal item, within a few 
years will probably be greatly in excess of the 
total amount of money paid into the College by 
the Fellows since the time of organization. 

During the past 17 years there have been 147 
sectional clinical meetings, and 18 convocations. 
Including those received tonight 11,184 Fellows 
have been received. Of these 1,290 have died, 
making the present membership 9,894. One 
hundred and two honorary fellowships have been 
conferred. 

During these few years, obviously the major 
task has been that of standardizing the hospital 
and the surgeon as well as those who serve within 
the hospital walls—the superintendent, physi- 
cians, nurses, laboratory assistants, etc., all of 
whom come under the influence of this vast 
undertaking. The labor involved in carrying out 
the standardization program has been truly 
stupendous. Dr. MacEachern and his associates 
have visited practically every hospital in the 
United States and Canada in addition to prepar- 


500 SURGERY, GYNECOLOGY AND OBSTETRICS 








ing a standardization program for every regional 
meeting and every convocation. The value of 
hospital standardization is further attested by the 
fact that the College was asked to survey the 
hospitals of the United States Government—the 
Army and Navy Hospitals, the Public Health 
Service, the Veterans’ Hospitals and the National 
Homes for Disabled and Volunteer Soldiers, and 
also the hospitals of New Zealand and Australia, 
with a view to their standardization, for which 
duty Dr. MacEachern was assigned. 

Mention should be made here of the co-opera- 
tion of various organizations in this part of the 
program of the American College of Surgeons. 
I refer especially to the American Hospital Asso- 
ciation, the Catholic Hospital Association, the 
American Protestant Hospital Association, the 
Board of Hospitals, Homes, and Deaconess work 
of the Methodist Episcopal Church, and the 
Council on Medical Education and Hospitals of 
the American Medical Association. 

Surely it must be gratifying to all those who 
have had a part in this movement to feel that the 
occupant of each of the 985,000 hospital beds in 
the United States and Canada owes something 
to the American College of Surgeons for the 
quality of the service he received. In particular, 
every patient of today and of the future owes a 
definite debt to the intelligence, industry, and 
sympathetic understanding of Dr. MacEachern 
for the hospital standardization program which 
has become one of the finest services to medicine 
ever rendered by an organization. 

The policy of the College to conduct researches 
has beckoned us to a field all our own, unlimited 
in extent and unappropriated. This is a research 
in which each and every one of our Fellows has 
a part. It is research conducted by practical 
surgeons and is based on the findings of men who 
actually do the work. The various committees 
six in number—of which the Department o/ 
Clinical Research is comprised, are constant!) 
engaged in summarizing and making available 
clinical and experimental data. Thus the Depart 
ment of Clinical Research under its able Director, 
Dr. Bowman C. Crowell, is playing an important 
part in the standardization of the surgeon. 

Such have been our principal accomplishmen's, 
but let us summarize briefly all the various ac- 
tivities of the College during these 17 years: 

1. The Clinical Congress. An annual Clinical 
Congress has been held, the high standards re- 
quired by which have affected not only the 
surgeons who have taken part in them but also 
the environment in which the doctors do their 
work. That is, they have borne an important 














share in the work of standardization of the 
surgeon and of the hospital. 

2. Fee-splitting. As the result of the stand of 
the College in regard to fee-splitting, this practice 
is frowned upon by all decent medical prac- 
titioners. Moreover, the College has helped to 
place upon the statutes of eight states anti-fee- 
splitting laws that have for their object the pro- 
tection of the public against this practice. 

3. Consideration of applicants for fellowship. 
The Committees on Credentials have played their 
part in a most efficient manner and have main- 
tained the standard that has been set for qualifica- 
tion for Fellowship. The Committee on History 
Reviews in Chicago, comprised of teachers in the 
four medical schools in Chicago, annually reviews 
in the neighborhood of 60,000 individual records 
and brings to focus on each case a careful analyti- 
cal judgment. The members of this committee 
work without compensation other than a sense of 
duty well done. 

4. Inter-American activities. The influence of 
the College has extended to all of the Americas— 
the entire Western Hemisphere. 

5. Judiciary committces. These committees of 
each state and province handle complaints in 
reference to the Fellows which are filed with the 
College. 

6. Library and Department of Literary Research. 
This service covers the compilation of bibliogra- 
phies and the preparation of abstracts and trans- 
lations or complete reviews of the literature to 
assist the doctor in his clinical work, in his experi- 
mental investigations, or in the writing of his 
medical and surgical papers. 

7. Clinical research. The committees organ- 
ized under the Department of Clinical Research 
are: 

(1) Committee on Bone Sarcoma, (2) Com- 
mittee on Treatment of Malignant Diseases, (3) 
Committee on Archives of Malignant Diseases, 
(4) Committee on Fractures, (5) Committee on 
Standardization of Clinical Laboratories, and (6) 
Board on Traumatic Surgery. 

8. State and Provincial Sectional Meetings. 
The American College of Surgeons was the first 
medical organization to make an organized appeal 
to the public and to take the public into partner- 
ship. It has always emphasized the necessity of 
keeping well, and has informed the public how to 
select a competent physician, a competent 
surgeon, and a good hospital; and also means of 
recognizing the evil of fee-splitting. 
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9. Health Inventoriums inthe Hospitals. Through 
the Health Inventoriums, the College is endeavor- 
ing to place at the disposal of every qualified prac- 
titioner of scientific medicine the facilities which 
will enable him to make a complete and thorough 
examination of his patients. 

10. Hospital Standardization. Briefly, the fol- 
lowing are the points covered in our Minimum 
Hospital Standard: 

(1) Organized staff; (2) membership upon the 
staff restricted to physicians and surgeons who 
are in every way competent and worthy in char- 
acter and in matters of professional ethics; (3) 
staff meetings to analyze the work of the staff; 
(4) the keeping of case records; and (5) proper 
diagnostic and therapeutic facilities for the care 
of patients. 

In brief then we may say with confidence that 
the American College of Surgeons not only has an 
asserted program, but it is actually doing the work. 

The credit for these achievements and for the 
creation of perhaps the most useful and most 
powerful surgical organization in the history of 
medicine is due to the collective effort, to the con- 
tributions, to the willingness of every Fellow in 
the College to co-operate, to the time and intelli- 
gence of* the Credentials Committees, to the 
permanent Credentials Committee, to the Com- 
mittee on History Reviews, to the Board of 
Governors, to the Board of Regents, and su- 
premely to the Director General and his perma- 
nent stafi—the executive force to whose ability 
and efficient service must be credited a large share 
in the accomplishments of these 17 years. 

Whatever the physical achievements of the 
College, whatever its organization, it cannot exist 
without you—the body of Fellows. As Sir Rick- 
man J. Godlee, of London, stated in the Fellow- 
ship Address given at the First Convocation of 
the American College of Surgeons in 1913 
“These things are, however, merely the outward 
coverings of the skeleton of the College. Jou are 
the flesh and blood, the circulation, the primae 
viae, the nerves and the brains, and it is for you 
and you alone to work out your own salvation.” 
And so, my colleagues, who are tonight being 
recognized as Fellows of the American College of 
Surgeons, on behalf of the officers and Fellows of 
the College, it is my pleasant duty to welcome 
you as an integral part of this great organization 
with the hope that each of you will enjoy in fullest 
measure the rights and the privileges of Fellow- 
ship. 
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ELECTROSURGERY! 


HOWARD A, KELLY, M.D., F.A.C.S., BALTIMORE, MARYLAND 


»\LECTROSURGERY, sometimes vaguely 
EK called diathermy or more specifically sur- 

gical diathermy, is still a comparatively 
new and astonishing development within the 
broad field of general surgery and is destined to 
effect a profound readjustment of our surgical 
technique. While the surgical operation is iden- 
tical as to its objective, the method, the modus 
operandi, is widely different, being a skillful 
adaptation of our recent discoveries in generating 
and manipulating high frequency electric currents 
whereby they are made to furnish a rapid flawless 
technique in the excision and destruction of new- 
growths and in the sterilization of tissues. 

At the very outset, it is incumbent upon me to 
pay a tribute to W. L. Clark of this city, who first 
clearly apprehended the possible and unique per- 
formances of electrosurgery and who devised the 
necessary instruments for its effective use, while 
battling with the inevitable professional skep- 
ticism with persistence and patience until we all 
are now ready to grasp this inestimable boon. 
The reluctance of our conservatives to accept 
Clark’s novel procedure has been due, it seems to 
me, to our ingrained conservatism bolstered up by 
an utter lack of comprehension of its principles, 
methods, and results, under the impression that 
after all it is nothing more than just some other 
kind of cautery. To those who at last have learned 
its technique and its possibilities, in its proper 
special fields it is as far superior to our most 
ancient and honorable scalpel surgery as is the 
electric tramway ahead of the lumbering horse 
cars of our youthful days. 

It is indeed a curious reflection that after mil- 
leniums of scalpel surgery, with its attendant 
ligating, needling, and suturing, in this new age so 
ancient a craft as ours should be called upon, like 
Benjamin Franklin, to snatch the power from the 
lightning which flashes in the heavens and from 
the electric spark of the rubbed amber with which 
to attack our worst enemy, cancer, with no greater 
a weapon in hand than the humble sewing needle 
of our grandmothers, used as a terminal that 
remaining cold itself becomes the terminal of 


the intense current which boils the tissues and 
destroys the disease. 

The surgical concept of the area to be attacked 
and destroyed, be it emphasized, remains much 
the same, while the difference between the old and 
the new lies in the mechanism by which the thing 
is done, not forgetting, however, some remarkable 
extensions of the field. In the actual performance, 
we use a large indifferent pole well adjusted to 
some expansive part of the body and a small ac- 
tive pole at the point where the current is con- 
centrated at a million or more oscillations per 
second to boil the fluids and produce a necrobiosis 
within the adjacent tissues on all sides about the 
needle thrust in from a few millimeters up to 
a centimeter. Each operation in its totality 
amounts simply to a multiplication of these unit 
treatments, administered with a rapidity in accord 
with the intensity of the current, with a voltage 
and amperage regulated to deliver anything from 
a flashing flame of miniature lightning down to the 
almost invisible spark usable with safety on the 
eyeball. The large or small area thus rapidl\ 
destroyed is either left in situ to be cast off in a 
few days or is curetted away at once with a1 
ordinary scoop, or with an electrosurgical scoop 
or with a simple wire loop. Successive layers ar 
thus easily removed in working into the depths 
often with no hemorrhage. If a large vesse 
bleeds, it is isolated and caught with a fine pointe:! 
forceps and the current turned on to shrivel an 
occlude it. Obviously an operation done in th 
way avoids all direct contacts and other manipul:: 
tion of the tissues on the part of the operator. 

Electrosurgery is thus par excellence a knife a1 
fork procedure; quite appropriately this home 
designation marks one of its major advantag: 
being almost as much a differentiation from an! 
cedent methods as its novel use of electricity. 
Nothing, I think, should impress the onlooker 
more than to witness such an operation from start 
to finish. It eliminates all direct contacts with 
the operator, who sits perched on his stool like 
Simon Stylites poised thirty feet in the air on his 
column, ministering to the little world at his feet, 


1Presented before the Conference on Electrosurgery, Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 19 
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yet far removed from its physical contacts and 
contaminations. 

Another pre-eminent characterization is the 
almost complete rejection of ligatures, a particular 
gain in destroying the deeper parts layer by layer. 
An electrosurgical operation is almost never halted 
because of a hemorrhage which we dread to risk 
again. 

Let me name categorically the differences be- 
tween general and electrosurgery, in each of which 
I hold the latter as superior: 

(1) Cases oftener ambulant; (2) wider use of 
local anesthesia and brief gas anesthesias; (3) use 
of cutting current instead of scalpel (Wyeth); 
(4) few and simple instruments; (5) great facility 
for delicate dissections with cutting current; (6) 
tissues not handled; (7) hemorrhage greatly les- 
sened; (8) few or no ligatures; (9) clear field at all 
times so that operator sees and controls every 
step; (10) sterilization of tissues by current; (11) 
destruction of diseased cells or infection pari passu 
as operation advances; (12) diseased glands ex- 
ploded often in situ and left for absorption; (13) 
operation more easily carried into the depths, in 
mouth, vagina, rectum, and abdomen; (14) dura- 
tion of operation often much shorter; (15) less 
postoperative pain as nerve ends are cooked; 
(16) healing more rapid than in an average sur- 
gical case left to granulate; (17) scar softer and 
less disfiguring; (18) after-course aseptic (tissues 
treated with an antiseptic solution and simple 
dressings used); (19) follow-up work on over- 
looked or recurrent areas easier; (20) operating, 
especially in infected areas, a pleasure. 

If these claims for electrosurgery are justified, 
it is obvious that sundry accessories, which 
through the centuries we have tacitly accepted as 
“indispensable,” characterizing, and pertaining to 
the very essence of surgery (much as our fore- 
fathers as a routine called for boiling oil for 
hemorrhage in amputations), are really objection- 
able opprobria, the removal of which constitutes 
a priceless gain. I refer obviously to hemorrhage, 
to manipulations of the tissues, and to ligatures. 
Among the more startling expositions of the re- 
sources of electrosurgery are extensive operations 
about the face, including often both lower and 

upper maxilla and more or less of the hard palate. 
In this hazardous and difficult field, the electro- 
surgeon proceeds unhesitatingly from start to 
finish, unaware that any extraordinary difficulties 
are being overcome. Those of us further along in 
years will readily recall in our student days the 
formidable nature of such an operation even to 
our great surgeons, Gross, Agnew, Jimmie Wood, 
and others, when the bold, dashing operator some- 
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times met his embarrassments with a theatrical 
show, hastening on account of the hemorrhages, 
while grasping the bone with stout lion jaw forceps 
and vigorously wrenching the superior maxillary 
from its setting; nor shall we forget the pride 
when the patient was shown alive later, recording 
a temporary success. But, alas, in the end, the 
futility of it all and of the breast amputations and 
of many similar efforts. 

In brief summary, some of the conditions with 
which we deal are: 

Various malignancies about face, lips, mouth, 
tongue, fauces. 

For carbuncles it renders signal services in ex- 
secting the diseased area, leaving a clean, sound, 
aseptic, rapidly healing wound; in fact, it un- 
doubtedly replaces the actual cautery which has 
been growing in favor and is infinitely superior to 
the wretched poulticings. 

No method outside of the wonderfully effective 
services of radium is worth considering in dealing 
with malignant tumors of the scalp. 

In malignancy of the skin in all parts of the 
body, electrosurgery is second only to radium; it 
supersedes radium in nevi. Often when the use 
either of the X-ray or radium has been overdone 
and there still remains a sclerosed or an exten- 
sively ulcerated mass, nothing approaches the 
efficiency of the exsections of electrosurgery. 

Epitheliomata of the dorsum of hand or wrist, 
even when the growths extend into the tendons, 
are admirably handled by electrosurgery which is 
secondary only to radium well managed. 

For certain breast cases it is supreme, especially 
in the presence of nodular, ulcerated, massive 
scirrhous breasts, when there is not a shadow of a 
hope of a successful removal by classical methods. 
In such case electrosurgical extirpation of the 
mass often proves of inestimable value in stopping 
the pain and the discharges, as well as in freeing 
the poor victim of the unsightly reminder of a 
doom daily approaching. Nor need one always 
hesitate even when there is fixation of one or more 
massive glands. After the main mass is removed, 
areas of lingering disease can often be coagulated 
out of existence and glands can be removed or, 
with the fire of the heavy flashing current, de- 
stroyed in situ and left to be absorbed. Some pa- 
tients in this group express more gratitude for 
relief than others do for a radical cure. In many 
instances recurrences are slow to occur and when 
the patient is old, it becomes a special blessing as 
she may go to the end apparently cured. 

Malignancies about the abdomen offer a fertile 
field for electrosurgery. We can destroy papillom- 
atous ovarian implants faster than it can be 
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stated. Small areas of carcinoma are readily 
destroyed and left where found, while a scirrhous 
nodule in the intestinal tract can be widely 
destroyed even through into the lumen of the 
bowel and abandoned after turning it in and 
suturing the wound with a couple of Lembert 
sutures. In resecting the bowel for malignancy, if 
one finds an affected gland in the fork of a large 
mesenteric vessel distant from the field of opera- 
tion, it can be wiped out of existence by punctur- 
ing it and coagulating the whole gland, if needs 
be grasping the vessels with the fingers to limit 
the transmission of the heat. 

Malignant vulvar disease should always be re- 
moved by electrosurgery and any inguinal glands 
sparked out of existence. 

In experiments on the liver and kidney, Ward 
and Pearse have resected portions of both organs 
with a marked lessening of the hemorrhage. In 
the liver there was practically no bleeding during 
excision of a complete lobe. In nephrotomy and 
partial nephrectomy, in spite of the large arterial 
supply of the kidney bleeding was markedly di- 
minished in the peripheral areas. In the neighbor- 
hood of the pelvis, the larger vessels required 
clamping and coagulation. Scott has carried this 
into the clinical field, removing portions of the 
kidney for tumors and stone. 

Electrosurgery is opening up a large field in 
brain work as it will in spinal cord surgery. In 
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the brain, as shown by Cushing, electrosurgery 
is of the greatest value in opening up the meninges, 
in making safe a passage to an abscess, and above 
all in the effective handling of hemorrhage. It 
also enlarges the field of control over malignancy, 
simplifying the removal of the disease in sterilized 
“curls” and in the further treatment of the encap- 
sulating tissues by coagulation. In the spinal cord 
it is easy to prognosticate a use in all lesions where 
it is simply necessary to divide a nerve trunk or to 
destroy benign or malignant growths in situ with- 
out the usual protracted manipulations for ex- 
posure and removal with the attendant trauma- 
tisms. 

In all these operations, it is advisable to main- 
tain the careful technique of the operating room 
in major and minor surgery. This should be done 
for our own sakes and in no wise to impress the 
patient. How far we may safely modify our 
stringent technique will appear only after con- 
siderable experience. 

In closing, I feel profoundly thankful that our 
honorable society, composed as it is of our leading 
surgeons, is seriously taking this matter in hand. 
Personally, I give thanks for such a new and 
potent adjuvant which simplifies our technique, 
speeds the operation, does many things better, 
and some things heretofore impossible, while it 
greatly lessens pain and the liability to subsequent 
infections. 
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ELECTROSURGICAL UNIT AS AN AID TO THE NEUROLOGIC SURGEON! 


ERNEST SACHS, M.D., St. Louts, Missourt 


VERY surgeon introduces modifications in 
his technique from time to time, and 
though he insists upon these changes be- 

cause they facilitate his work and thus afford him 
great satisfaction, he does not delude himself into 
believing that they are essential to the success of 
his work. It is only very rarely that we make 
a change in our technique which is fundamental 
and involves a radical departure from former 
procedures. 

The technique of neurosurgery, as it has been 
developed in this country, calls for a variety of 
instruments and apparatus. Prior to 3 years ago, 
however, there were, in my opinion, only two de- 
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_ Vig. 1. A, Appearance in the X-ray plate of the operative 
field after removal of a meningioma. Note the large num- 
ber of silver clips that were used before the days of electro- 
surgery. B, The tumor, showing its dural attachment. 





vices which could be considered epoch making con- 
tributions to the technique of neurosurgery: first, 
the use of Horsley bone wax; second, the use of 
the Cushing silver clip for the control of bleeding 
from vessels in the brain. When Cushing, with 
the help of Bovie, applied electrosurgical tech- 
nique to neurosurgery, the third great advance in 
technique was made. 

Five or 6 years ago, when Kelly first described 
the use of this method in general surgery, I made 
some desultory attempts to apply it to my work, 
but was obliged to give it up because I did not 
have the knowledge to perfect the apparatus. The 
experiments were tried only on animals. The 
apparatus I used caused contractions of the 
muscles of the extremities because the rate of 
electrical interruptions was not sufficiently rapid 
and irritated the cortex. Also, both the animal 
and operator received a shock from “shorting” 
through the table. These and other difficulties 
have been overcome in the machine devised by 
Bovie. This apparatus delivers a damped current 
with some three million interruptions per second. 
lor the past 2! years, however, since the Rovie 
unit has been available, I have used it constantly 
and, after 2 years of use, I still am continually 
finding new ways of applying the apparatus. 

There are various combinations in which the 
dehydrating, coagulating, or cutting current may 
be used. I firmly believe that any apparatus 
which only cuts and does not at the same time 
coagulate, is of little, if any, value. Some coagu- 
lation must be an essential characteristic in any 
such instrument and is produced by the damped 
current. 

As I have come to use this apparatus in brain 
cases, I have applied it in 3 ways. The first is to 
coagulate all blood vessels of considerable size, 
both in the dura and on the cortex. I do not 
attempt to coagulate vessels instantaneously; that 
I have found dangerous, because instantaneous 
coagulation requires a very strong current and 
this may rupture the vessel. I take hold of the 
vessel with a bayonet forceps and run a current 
through the forceps, which shrivels the vessel and 
thus occludes it. By using the current for this 
purpose and in this way, I have almost entirely 
given up the use of silver clips in the past 18 
months. Once in a while I may still resort to a 
clip, but whereas formerly 50 or more clips had to 
be used in removing a tumor, today, in many 
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tumors, only 1 or 2 clips are used and not infre- 
quently none at all. 

The second method of applying the current is 
to cut through normal cortex with a knife-like 
blade whenever dealing with a tumor that is 
poorly encapsulated. In order to do this satis- 
factorily, after coagulating the vessels that are to 
be divided, the cortex over the central portion of 
the convolution is blanched with a low coagulat- 
ing current so that the incision will be perfectly 
dry. Formerly, after the vessels were clipped, 
the cortex was incised with an ordinary knife. The 
great advantage in using the electric knife is that 
the appearance of the subcortical tissue remains 
unchanged which enables the surgeon to recognize 
whether or not he is working in normal tissue. 
With the old method, the subcortical tissue very 
quickly became discolored by pin-point hamor- 
rhages with the result that it was impossible to 
tell whether the tissue was normal or diseased. 
Some have raised the point that the amount of 
cortex destroyed with the electric knife is greater 
than with an ordinary knife because of the coagu- 
lation of tissue adjacent to the incision. If, how- 
ever, one considers the injury to the cortex by the 
innumerable ecchymotic spots when a knife is 
used, the difference is negligible and in favor of 
the electric knife. 

The third method of using this instrument is to 
core out with a loop the center of a large tumor so 
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Fig. 2. A, Appearance in the X-ray plate of the operative field after removal of a 
meningioma attached to the falx. B, Meningioma removed. 


that the shell of the tumor may be collapsed and 
removed with less trauma to the surrounding cor- 
tex. This method is particularly applicable to 
meningiomata but also can be used in cases in 
which the tumor has a fairly well demarcated 
border. Sometimes, if a tumor is very soft, it can 
be charred with the loop and then cored out or 
removed with the electric needle. Other tumors 
that can be very satisfactorily dealt with are som: 
of the angiomata. In these cases, if one vess« 
after the other is slowly coagulated, it is possib|: 
to remove the tumor bloodlessly. Where vesse! 
of considerable size are to be coagulated, grea 
care must be taken lest the current be so stro! 
that it will rupture the vessel suddenly, for th 
would result in violent and, at times, alarmi 
hemorrhage. Some men have claimed that pos 
operative hemorrhage is more frequent with t! 
method than with the older technique. This | 
not been my experience. The vessels should i 
be coagulated by simply running a current do 
a clamp momentarily, but a longer time should 
used for each coagulation. With this precauti 

I believe this method is safer than occlud 
vessels with clips. 

I have seen a number of statements in the li 
ature advocating this technique on the gro 
that it was a time saving device. Though it \ 
save time in other surgical procedures, that is >t 
the case in my experience and that is neithe: ‘s 
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Fig. 3. A, Appearance of operative field after removal of lig. 4. A, Appearance of operative tield after removal of 
meningioma with electrosurgical technique. This tumor lay — an ependymoma which was partly cystic and partly solid. 
on the floor of the middle fossa and was attached to the — Only one clip was used in this case; the other metal appear 
greater wing of the sphenoid. The base was very broad _ ing in the picture is silver wire that was used to hold the 
and huge vessels ran into the tumor. Only one clip was flap in place. B, Tumor removed piecemeal, partly cored 
used throughout the operation and this one proved unneces out with the loop. 


sary as the vessel was coagulated. B, Tumor removed 
piecemeal, cored out with loop. 2. By means of this method, brain tumors can 
be dealt with that have been inoperable hereto- 
purpose nor the reason for advocating its use in fore, and tumors that were operable can now be 
this field. * ; removed with greater safety. 
——* 3. The technique of this procedure takes time 
1. Electrosurgery is the most important addi- — to learn and as our experience increases and its 
tion to neurosurgical technique that has been _ possibilities are realized, more and more can be 
devised in many years. accomplished with it in the future. 
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ELECTROSURGERY IN GOITER OPERATIONS! 


MARTIN B. TINKER, M.D., F.A.C.S., IrHaca, New York 


under suitable conditions and in suitable 
cases offers 4 important advantages: 

1. It saves blood by sealing the capillaries and 
smaller blood vessels. 

2. This sealing of capillaries, blood vessels, and 
lymphatics also proves an important factor in 
preventing the spread of malignancy, and in pre- 
venting thyroid toxemia. 

3. It saves time by sealing smaller blood ves- 
sels by a touch of the electrode to artery forceps 
instead of tying a ligature or suturing; in large 
vascular goiters this reduces the time of operation 
one-quarter or more. 

4. It tends to give better healing: (a) by avoid- 
ing filling of the wound with blood serum; (b) by 
electrical destruction of bacteria; (c) by avoiding 
leaving catgut, silk, or other foreign material in the 
wound. 

The methods of use are two: first, the cutting 


ype pa in goiter operations 


lig. 1. Shows line of incision at the surface of the goiter, 
which ordinarily absolutely safeguards the recurrent laryn- 
geal nerve and parathyroid bodies. Almost equally im- 
portant is the saving of the blood supply, which as shown in 
the cut, is most freely distributed on the surface of the 
gland. Even a very thin shell of tissue with unimpaired 
blood supply will produce sufficient thyroid secretion. 
(After Kocher, Chirurgische Operationslehre, 5 Auflage, 
Fig. 292, p. 664, 1907.) 


current, fast, medium, or slow, is used mainly to 
prevent oozing from glandular tissue, which is 
extremely vascular; second, coagulating current, 
medium or intense, is used to seal small or moder- 
ate sized vessels. The use of the electrical cutting 
current requires an entirely different touch from 
the use of the scalpel where pressure is required, 
while with the electrical cutting current one is 
concerned almost entirely with guiding the direc- 
tion of the instrument. Most surgeons are trained 
in the use of sharp cutting instruments and will 
get a better skin scar by the use of the scalpel. 
In the case of malignancy the rapid cutting cur- 
rent may be used in the skin and satisfactory per 
primam healing can be obtained. The slow cut- 
ting current gives better arrest of bleeding and is 
what I have usually used on the goiter itself. In 
dealing with blood vessels of considerable size, it 
is best to pick up the vessels with artery forceps as 
if a ligature were to be used and a touch of the 
electrode to the forceps with the slow coagulating 
current will usually seal smaller vessels quickly 
and effectively. The amount of time saved in this 
way in dealing with a large vascular goiter is con- 
siderable. The destruction of tissue by the elec- 
trical current is slight and apparently less likely 
to interfere with healing than the use of the liga- 
ture. A small or large loop can be used with 
moderate cutting current to remove tissue in 
much the same way that it is removed by a cu- 
rette. Frequently in an effort to save an adequate 


lig. 2. Shows use of electric cutting near anterior sur 
face of the goiter. Larger vessels are picked up with artery 
forceps before cutting is begun. Deeper vessels are con 
trolled by fingers of left hand. Fingers of left hand are als: 
able to control the depth of cut and thickness of shell o 
tissue left. Insert gives a cross section of this part of thi 
operation. 

ig. 3. Shows use of cutting loop to reduce the thicknes 
of the shell of tissue which is left. Cutting also controll 
by feeling through the shell of gland with left finger tip 
Lower insert shows cross section illustrating use of cuttii 
loop. Upper insert shows coagulation of medium siz‘ 
vessels by electric contact. The current control is chang 
from cutting to coagulation. 

Fig. 4. Shows closure of thin shell of thyroid tiss 
which is left. Cross section shows infolding to obliter: 
dead space, and to prevent oozing. The proportion 
amount of tissue should be much thinner in operating 
more toxic exophthalmic goiters. With large obstruct 
adenomata, the patients having a low or normal metab: 
rate, the amount of thyroid tissue saved should be lib: 
in order to avoid hypothyroidism. It is also usually | 
sible to save relatively normal glandular tissue whic 
ordinarily easily distinguishable from diseased tissue. 
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lig. 5. Shows photomicrograph of surface of goiter cut 
by knife. 


amount of tissue to prevent hypothyroidism, more 
is left than is necessary and hyperthyroidism re- 
curs. Toavoid this possibility I ordinarily remove 
excess of tissue with a loop and slow cutting cur- 
rent. It is possible in this way to save a thin shell 
of thyroid tissue on the outside of the gland where 
the main blood supply is almost entirely located. 
The inside of the goiter can thus be removed much 
as we peel the pulp of an orange out of its skin, 
leaving that portion which is in close relation to 
the parathyroid glands, the recurrent laryngeal 
nerve, and the main blood vessels. Conservation 
of the main blood supply insures an adequate cir- 
culation for the portion of tissue which is left. 

It is now possible to obtain an electrical outfit 
which does satisfactory work and is not so com- 
plicated as to require the constant attention of an 
assistant. Appliances are available, the holders 
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Fig. 6. Shows photomicrograph of goiter cut electrically. 
It will be noted that the surface destruction is slight but 
the electric current gives suflicient coagulation to prevent 
all oozing and bleeding from smaller vessels. 


of which are about the size and shape of a pen 
holder. All of us are accustomed to use a pen and 
can use such an instrument much more skillfully 
than the more cumbersome pistol grip or holder 
with a switch in the handle which requires con 
stant pressure and interferes with the delicacy of 
manipulation. There also seems to be hope that 
an efficient electrosurgical outfit may soon be 
available at a cost within the reach of most hos- 
pitals and surgeons rather than at the prohibitive 
prices which have prevailed. 

Electrosurgical outfits have been used by a 
number of outstanding surgeons in this country 
for a good many years, especially in the manage- 
ment of malignancy. Their advantages have be- 
come apparent to many members of the profession 
and I believe that shortly an electrosurgical unit 
will be considered a necessary part of the equip- 
ment of every modern operating room, especially 
where much goiter surgery is done. 
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IN ELECTROSURGERY'! 


OSCAR E. NADEAU, M.D., F.A.C.S., Cuicaco 


MPROVEMENTS in the manufacturing of 
electrical equipment in the last few years have 
greatly stimulated the use of electricity in 


general surgery. With a well regulated and re- 
liable instrument, one is more prone to try a 
newer method in the hope of improving his 
technique. 


We must not forget, however, that electro- 


surgery is a powerful and even dangerous medium, 


unless handled properly. The opposite electrode 


should have a wide surface well applied to the 
skin of the buttock or thigh, in order not to burn 


the patient at this location. Likewise, the cautery 
knife should not be allowed to injure the arms of 


assistants or to fall off the sterile table, upon the 


patient. A slip of the cautery knife can do more 
harm than the slip of a scalpel. However, with 
ordinary care and with a staff well trained, none 
of these accidents need happen. 

Our experience with cautery in surgery dates 
back to about 1900, when our late chief, Dr. A. J. 
Ochsner, first began to treat malignancies of the 
face with soldering irons. A few years later, Dr. 
Ochsner used an electrically heated platinum 
knife in the removal of cancers of the breast and 
in epitheliomata. 

In our clinic at the Augustana Hospital, we 
have used, since 1926, electrosurgical units based 
on radio frequency. The method was first used in 
treating cancer of the breast and has since been 
utilized, either exclusively or as an adjunct, for 
the following purposes: (1) to remove malignant 
disease surgically, (2) to produce coagulation, 
(3) to treat infections, (4) to reduce hemorrhage 
from cut surfaces, and (5) to sterilize cut sur- 
faces. 

It is in the surgical removal of malignant dis- 
ease that this method has its greatest advantage. 
In removal of epitheliomata of the face or else- 
where, of warts and moles, and in carcinoma about 
the face, jaws, and lips the searing of cut surfaces 
with the electric current probably has prevented 
many recurrences which would have followed the 
use of the scalpel. In this class of cases the electro- 
cautery knife is used exclusively and in all in- 
stances. The edges of the wound are approxi- 
mated by sutures in the usual manner wherever 
possible. When approximation is not possible, 
good granulation for skin grafting later is always 
found in a wound that has been made by cauter- 
ization. 


The cautery knife has been used in our clinic 
more in removal of carcinoma of the breast than 
in any other surgical condition. The electrode is 
used during the entire operation and with the cur- 
rent of highest intensity, so as to produce rapid 
cutting. When cleaning the axilla, however, and 
in manipulations about the axillary vessels and 
nerves, we are still using the gauze sponge for 
stripping fat and fascia from these structures. 
This is probably a little safer because of the very 
close proximity of thin walled vessels. After the 
operation, we have been in the habit of excising 
about inch of the skin margin with a scissors, 
thereby removing the entire edge of the wound. 
Our reason for this is that in a few cases of opera- 
tion by cautery, the skin edges have not healed 
quite so kindly following the cautery as they do 
with ordinary scalpel-made wounds. It may be 
that by using a current of higher intensity, this 
edge may be cut so sharply and with so little dis- 
tant burning that the wound may be closed by 
sutures in the ordinary manner. It is too early as 
yet to know the ultimate results in cancer of the 
breast treated by electrocautery as compared with 
excision with a scalpel as in the past. There are 
so many factors in determining end-results in 
breast amputation for carcinoma, that statistics 
as used in the ordinary sense are of little benefit. 
For instance, there is a great difference in prog- 
nosis in cases with axillary metastases as con- 
trasted with those who have no metastases. 

In cases of carcinoma of the cervix where sur- 
gical operation is indicated, the electro-knife is 
again of very great benefit, chiefly in the tech- 
nique of the operation. With a well insulated 
handle to the knife, one can work deep in the 
vagina ina field that is relatively bloodless. Then, 
after the removal of the main body of the tumor, 
if any remaining masses are seen, they may be 
cauterized down to normal tissue with the same 
electrode. We have operated upon many patients 
with cancer of the cervix by this method and 
would never wish to return to the old scalpel 
method. 

Besides excision of tissue as described, the 
electric current has another distinct advantage, 
that of coagulation. With a special coagulating 
current that is available in modern apparatus, one 
may control the amount of current to such an 
extent as to produce any depth of coagulation 
desired. In the treatment of haemorrhoids by 
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clamp and cautery, a low coagulation current 
gives the same result as the use of hot irons as 
used in the past. It can be handled more easily, 
however, because one has the same intensity at all 
times and there is no cooling of the electrode while 
working. In the control of oozing, bleeding sur- 
faces, such as in breast amputations and other 
massive operations, the simple touching of bleed- 
ing points with the electrode immediately stops 
bleeding. One should be careful here not to pro- 
duce too much cooking of the tissues or there 
will be sloughing and a wound that drains for 
several days afterward. To some extent, liga- 
tures are being replaced by electrocoagulation. 
Forceps are used in the usual manner, but instead 
of applying a catgut ligature the electrode is ap- 
plied to the forcep, thereby coagulating the ves- 
sels caught by the end of the forcep. Experience 
is required in knowing just how long to allow the 
cauterization to go on. With a well trained staff 
it is thought that this method of controlling 
hemorrhage may ultimately at least partially 
replace the use of ligatures. 

In the treatment of infections by cautery, there 
may be many uses in which this method may be 
applied. We have applied cautery in only one 
class of infections and have had very good results. 
In chronic, cystic endocervicitis, where there 
are many mucous or pyogenic cysts and where 
in the past a complete excision by knife was the 
rule, we have replaced excision of the cervix 
by multiple sieve cautery of all portions of the 
cervix. Each cyst is punctured individually and 
the cauterization may be extended as deep into 
the cervix or into the uterine cavity as desired. 
Chronic discharges from this disease have been 
relieved to a far greater extent by this method 
than by that of surgical excision. 

The electrocautery knife has the advantage of 
not only cutting but also of reducing hemorrhage 
in the cut surface. There are many instances 
where this is highly advantageous. In the sec- 


ondary stage in the operation for cesophageal 
diverticulum where the sac is to be cut off, this 
can be done very nicely with the electro-knife. 
Similarly, in opening a colostomy and in gastric 
and intestinal surgery anywhere, when it is neces- 
sary to cut through or across a bowel, we believe 
that the cutting current should be of much less 
intensity, the lowest cutting current being used 
for this purpose. Where clamps are used in bowel 
surgery, they may be applied much more lightly 
when this method is used. 

When bowels are sectioned there is not only a 
reduction of hemorrhage but also an actual 
sterilization of the cut surface. The current is of 
sufficient intensity to make a perfectly sterile 
field resultant after cutting across the bowel. In 
this way, in operating upon the stomach or the 
intestines, one may have aseptic technique from 
beginning to end of the operation. This applies 
also to the ordinary technique of an appendectomy 
and will replace the use of phenol or other chemi- 
cal reagents as used at present. 

Anesthesia is an important factor in the use of 
high frequency current producing sparks about 
the operating field. It necessarily means there 
can be no highly explosive gas in the room in 
sufficient concentration to produce possible ex- 
plosion. It means that ethylene cannot be used 
as an anesthetic, ether only occasionally. There- 
fore, the most satisfactory will be that of conduc- 
tion anesthesia, such as in the spine, or block or 
infiltration anesthesia with novocain. Nitrous 
oxide is, of course, a safe gas anesthesia to use 
with cautery. 

SUMMARY 

The electrosurgical unit in its present state of 
development is a distinct advance in modern sur- 
gical technique. New indications are being found 
every day. It is a new method, the details of 
which must be thoroughly familiar, not only t: 
the surgeon, but to the entire staff of assistant 
and nurses. 
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THE ELECTROSURGICAL UNIT AS AN AID IN GENERAL SURGERY! 


HOWARD LILIENTHAL, M.D., F.A.C.S., NEw York 


OME years ago I first employed the electric 
method for removing a section of giant 
fibrosarcoma of the pleura through a pre- 

viously existing wound. The tumor was a very 
large one and I intended to take away as much as 
I safely could. At that time the apparatus at my 
disposal was fitted with an ordinary steel needle 
which was used as the cutting-electrode. It func- 
tioned slowly, the needle soon became oxidized 
and had to be frequently replaced. Finally I gave 
it up and completed the operation with knife and 
curette. A few months ago I was supplied with 
another apparatus and was requested to test it 
on a piece of beef. I was amazed at the facility 
and accuracy with which the muscle and fibrous 
tissues were divided. ‘Then, too, the suggested 
hemostasis by coagulation seemed desirable. One 
merely caught the spurting vessel and touched the 
clamp with the coagulating electrode. At once the 
tissue held by the clamp was desiccated. 

Although I had previously understood that the 
principal use of electrosurgery was for the re- 
moval of malignant tissue, I was encouraged to 
employ the method in general surgical procedures. 
My first case was one of extrapleural apicolysis 
with the approach through the axilla. The chest 
of this patient was well covered with adipose 
tissue. The incision to the bony chest wall, about 
6 inches long and 21% inches deep, was made with 
the greatest ease, and the hemostasis in this 
rather vascular region was extremely satisfactory. 
As the apex of the lung had been compressed after 
rib resection by the ordinary method, the entire 
wound was packed with rubber dam and the skin 
closed with temporary sutures to be removed in 
4 days. At the end of this period the cutaneous 
edges were in firm primary adhesion. There was 
no infection and there had been no bleeding. The 
packing of rubber was now removed and replaced, 
and this was repeated every day thereafter. Un- 
der these circumstances a certain degree of sec- 
ondary infection was unavoidable, but there was 
no bleeding, and granulation proceeded normally. 

My second case was one of femoral hernia 
operated upon by the lower abdominal route. 
The plastic work about the femoral ring was 
done with ordinary surgical instruments. Strong 
and quick primary union followed. 

Another hernia was a difficult, recurrent, ingui- 
nal one, and there was much scar tissue. This was 
excised, the field was cleared by electrosurgery, 
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and the deep repair was made by the usual means. 
I considered this a rather severe test and am glad 
to report that healing was rapid and secure. 

I have had several cases of chest wall opera- 
tions, including chronic empyema and paraver- 
tebral thoracoplasty for tuberculosis. The no- 
table feature in these, as in all my cases, was the 
saving of time and the perfection of hemostasis. 
Manifestly the electric method does not lend 
itself to sections of rib or other bony structures. 

I have operated in three mammary cases, two 
of which were local tumors. The third was a 
recurrent carcinoma in which the patient had re- 
fused a radical operation and consented only to an 
extirpation of the recurrent mass. It was neces- 
sary, however, to remove a considerable portion 
of the breast and underlying pectoral fascia and 
muscle. The operation went very smoothly and 
with the usual satisfactory haemostasis and con- 
sequent saving in time. There was healing with- 
out complication. In one of my other cases, the 
removal of a recurrent nodule after an extensive 
radical operation, there was retention of bloody 
serum in the cavity left by the excision of the 
growth. The walls of the remaining cavity could 
not be firmly approximated. This necessitated 
the insertion of a small drain, but I do not 
ascribe the condition to the electrosurgery be- 
cause it is frequent enough in such cases when the 
more usual methods are employed. 

There are two abdominal cases, one an appen- 
dicectomy in which the abdominal wall was ex- 
tremely adipose so that the wound was fully 21% 
inches deep before the aponeurosis was reached. 
Electrosurgery was used down to, but not 
through, the peritoneum. The result was perfect 
primary union. The other laparotomy was for 
exploration of the gall bladder and division of 
adhesions. Through a second incision a dis- 
eased appendix was removed. This man also had 
an extremely fat abdomen. There was primary 
union of both wounds. The patient, however, a 
large, powerful individual, developed massive 
collapse of the right lung immediately after the 
operation and, probably because of spasmodic 
cough, the lips of the cutaneous wounds separated 
after the skin clips had been removed. There was 
no infection, however, and final healing was un- 
impeded and perfect. 

From the experience with these cases I have 
come to the following conclusions: 
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1. The electric method under discussion prom- 
ises to be a great aid in general surgery. 

2. The tendency to wound infection is defin- 
itely reduced. 

3. Hemostasis is quick and sure. In my small 
series of cases there has been no recurrent or 
secondary bleeding. 

4. Healing has been normal in rate and in firm- 
ness. The time is too short to have formed con- 
clusions as to keloid. Thus far I have not observed 
this condition. 

5. When local anesthetics were employed, my 
impression is that there may have been electric 
subjective reactions of pain and that the pain 
or discomfort was more than when the scalpel 
was used. On dividing muscle there has been 
more twitching than is ordinarily seen on knife 
section. 

6. The apparatus must be properly managed. 
Its liability to get out of order or to diminution 
of functioning power may have to be considered. 
Thus far I have not noted deterioration of this 
kind. 

It seems to me that the electric method is ex- 
tremely valuable in general surgery and that the 
wounds are more likely to be aseptic than those 
in which the scalpel is used. 

In this discussion I have not dealt with the 
technical part of electrosurgery. There is danger 
of producing accidental burns by contact of the 
electrode with metallic bodies in the wound, such 
as metal retractors or artery clamps. 

I believe that the principal use of the new 
method in general surgery will be for making in- 
cisions through the soft parts, including the skin 
and, of course, in the removal of lesions outside 
of the body cavities. 

The action of the electrode on the tissues seems 
to be that of intense heat; but the intensity is so 
great that with the cutting motion there is rapid 
linear disintegration of tissue with minimum 
charring or coagulation. A cautery blade of the 
ordinary type loses its heat by contact with the 
tissues, so that coagulation is more massive and 
the knife sticks to the surfaces of the wound. With 
the electric scalpel, on the contrary, the wound is 
clean cut and, except for the absence of bleeding, 
its edges in skin incisions resemble those made 
with the sharp knife. 

Skin, fat, and muscle are divided without 
apparent effort by the operator, and denser 


structures such as fibrous tissue may also be sec- 
tioned but more slowly. 

Capillary oozing is practically absent. With 
the rapid current which I have used in my opera- 
tions, there is bleeding from many of the smaller 
as well as the larger vessels when they are divided, 
but this depends, of course, on other things than 
the mere division of the vessel, e.g. the coagu- 
lability of the blood and the elasticity of the vascu- 
lar walls as well as the hydrostatic pressure in 
their lumen. All bleeding points are caught with 
forceps. Whether a vessel needs to be ligated or 
whether it may be permanently sealed by touch- 
ing the clamp with the coagulating electrode can 
be determined only by experience. As a rule, 
however, a small spurting vessel which has been 
sealed should not bleed on lightly sponging the 
wound. If there is any doubt, ligation should be 
done as in ordinary surgical procedure. In any 
event, I believe it is safest to deal individually 
with wounds of the vessels. Secondary hemor- 
rhage in the absence of suppuration is no more 
likely to occur after an electrically made wound 
than after an incised one. I confess to an insuffi- 
cient experience to generalize too certainly in this 
matter, although in some of my cases the wounds 
have been very extensive. 

When there has been neat approximation, 
primary union may be confidently expected. | 
feel, however, that in the electrically produced 
wound the presence of a thick adipose layer tends, 
perhaps, to prolong solid union. This is, of course, 
not necessarily the fault of the electric technique, 
for slow healing in fat subjects is never surprising. 
Broad approximation of wound surfaces and an 
interval of a day or two longer before removing 
sutures is advised. 

The electric scalpel cuts so keenly and with so 
little pressure on the tissues that great care mus! 
be taken not to go deeper than is intended. For 
example, in dividing the abdominal wall th 
peritoneum should be entered in the usual wa) 
with knife or scissors for fear of injuring th 
viscera by the current. In the region of larg: 
vessels or of important nerves, the greatest 
delicacy of manipulation must be observed. 

The outstanding features of electrosurgery are 
the saving of time, the greater assurance o/ 
asepsis, and the reduction of what may be called 
the massage effect, so dangerous in operating 
through infected or neoplastic structures. 
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ELECTROSURGERY IN DISEASES OF THE GENITO-URINARY SYSTEM! 


EDWARD L. KEYES, M.D., F.A.C.S., NEw York 


HAVE been unable to control the electro- 

cautery knife adequately for my surgical 

needs. Like many other surgeons, habit has 
given me a tactile sense at the end of my scalpel. 
Such fineness as is achieved in dissection is evi- 
dently due in large part to this educated tactile 
sense. The electric knife however divides all tis- 
sues with equal facility (if one except bone and 
cartilage) and one feels lost without the familiar 
unequal resistance of the various soft tissues. 
Doubtless a greater experience might alter this 
opinion of mine and I can have no objection to the 
electrosurgery of a younger generation if its tac- 
tile sense is not thereby impaired. No doubt my 
father would have protested in his day that the 
rubber glove destroyed his tactile sense. 

The most important application of electro- 
surgery to urology has been in the operation for 
bladder tumor. I have opened the abdominal wall 
and the bladder a few times with the electro- 
cautery but almost all of my operations have been 
performed with the scalpel. I do not recall any 
implantations of tumor in the suprapubic wound. 
It is possible by meticulous care and notably by 
clamping pads to the edge of the bladder wound, 
much as towels are clamped to the edge of a 
peritoneal wound, to keep the wound from con- 
tact with tumor tissue. 

The actual attack upon the tumor by electro- 
cautery is quite another matter. The electro- 
cautery is by far the most convenient method for 
destroying small multiple tumors of the bladder. 
With this instrument alone the bladder in which 
as many as 30 or 40 such tumors are growing, can 
be entirely rid of them. 

The attack upon larger tumors of the bladder 
and notably upon infiltrating tumors is made by 
some with the electrocautery, by some with other 
forms of cautery, and by some with radium—not 
to mention resection of the bladder and complete 
cystectomy. My vote goes for radium emanation 


seeds. It is my belief that the implanted emana- 
tion seeks out unsuspected islets of tumor tissue 
more intelligently than the surgeon can. Clinical 
experience each year leaves me more devoted to 
this method of treating bladder tumors. On the 
other hand, the actual excision of masses of blad- 
der tumors can often be most conveniently per- 
formed by the electric knife so that the pedicle of 
the tumor can be exposed and implanted with 
radium emanation. 

The electrocautery knife employed by Collings 
and others to attack the bladder neck and relieve 
minor obstructions has a distinct place in the 
armamentarium of the specialist, though it has 
not yet been proved which of the various opera- 
tions for relief of obstruction due to prostatic 
sclerosis is preferable. I do not mention my own 
preference since it is not fixed and would have no 
weight against the fixed habits of the urologist 
to whom the general surgeon would be wise to 
refer such cases. 

Externally the electric knife has many uses. 
It is an excellent instrument with which to ream 
out wee sinuses from the bladder or urethra since 
it should destroy the mucous membrane and 
thus eliminate the gaping entry to the wound 
through which the urine pours and keeps the 
sinus open. 

The electric knife is the weapon to be preferred 
for performing circumcision or the so-called 
bilateral slit whereby the preputial cavity is 
opened up to expose a chancroid within. 

And, finally, it is doubtless well known that 
electrocauterization is the preferable destructive 
agent for cysts, papillomata, and granulomata, 
whether of the skin, of the preputial cavity, or of 
the urethra. It is equally to be preferred as the 
convenient agent for attacking obstinate and 
phagedenic chancroids, as well as granuloma 
inguinalis which does not yield promptly or com- 
pletely to antimony. 


‘Presented in the Conference on Electrosurgery, before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930. 
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ATTEMPTS TO EXPRESS MATHEMATICALLY THE 
HEALING OF ELECTROSURGICAL WOUNDS! 


JOHN D. ELLIS, M.D., Curcaco 


From the Department of Physiology and Department of Experimental Surgery, Northwestern University Medical School. 


‘HE use of electrosurgery, at the present 
stage of its development, is an art, and, 
unfortunately for the purposes of the exact 

scientist, does not lend itself readily to exact 
study. Careful investigation is being undertaken 
to determine the exact characteristics of the cur- 
rents which produce the optimum effects desirable 
in surgery, i.e., electrocutting, electrodesiccation, 
and electrocoagulation. These three tissue effects 
depend quite obviously on variation in the am- 
perage, voltage, frequency of oscillation, length of 
time applied, and, perhaps, on the degree of damp- 
ing. There is no question that these three sepa- 
rate effects can be demonstrated histologically. 

Electrocutting can be described as producing 
sudden explosive reactions liberating the fluids 
from individual cells which are destroyed in the 
process. Electrodesiccation or dehydration does 
not coagulate, but simply shrivels the tissues, 
while the cell contours remain distinguishable and 
the capillaries are closed by the shrinkage. Clini- 
cally, some dehydration is combined with the 
cutting effect to control capillary hemorrhage. 
Electrocoagulation depends on a thermal effect 
more rapidly applied than desiccation. This was 
formerly called “surgical diathermy.” It is with 
the problem of wound healing in electrocutting 
that we have been interested. 

Alexis Carrel (1) has recently said that the 
process of wound healing appears to him the most 
fundamental problem in surgery today. The heal- 
ing of electrosurgical wounds is an important part 
of this problem. There is no question that the 
obvious advantages of the newer types of electro- 
surgical knives has aroused the interest of the 
entire surgical profession, and that everyone wants 
to know to what extent these currents can be 
relied upon for general surgical use, as well as for 
special indications of the resection of malignancies 
and other operations in which a rapid control of 
capillary hemorrhage is desirable. It is for these 
special indications that electrosurgery has been 
advised and successfully used by a very few 
operators in the past. As in many other innova- 
tions in surgical technique which have been in- 
stigated, the acceptance of this method by gen- 
eral surgeons has been delayed more by the en- 
thusiasm of its optimistic friends than by the 
pessimism of its enemies. 


Latterly we find a growing literature in which 
the impression is broadcast that healing after in- 
cisions with a cutting current is just as prompt 
and satisfactory as after the use of the ordinary 
scalpel. We have attempted to compare mathe- 
matically the use of cutting currents with the use 
of the scalpel. Much of this work has already 
been accepted for publication elsewhere (4), and 
we can give only a brief summary of this inves- 
tigation here. 

Two plans for reducing the expectancy of wound 
closure to mathematical expression have been de- 
vised. The first, with which we are all in a general 
way familiar, is the study of the rate of dimi- 
nution of surface wounds involving a loss of 
substance. Since Carrel (2), in 1910, saw the pos- 
sibility of establishing a formula expressing the ex- 
pectancy of wound healing, du Noiiy (3), working 
with Carrel, actually established such a formula. 
Spain and Loeb (6) corroborated this in all the im- 
portant aspects. The other plan was devised by 
Howes, Sooy, and Harvey (5) who determined the 
tensile strength, at various time intervals, of heal- 
ing wounds in different tissues. Incisions were 
made with a scalpel, and centimeter length speci- 
mens of these wounds were pulled apart and the 
tensile strength recorded in grams. 

We decided to test the tensile strength of elec 
trically produced wounds in the skin, muscles, and 
stomach, in comparison with similar wounds pro 
duced by the scalpel, with the purpose of ascer 
taining: (1) the frequency with which primar; 
union occurred in these tissues after electric sur 
gery; (2) the rate at which strong cicatrization 
of the electrically produced wounds developed; 
(3) the relative time which is necessary for th: 
development of the maximum tensile strength o! 
the electrically produced wound as compared with 
the knife wounds. 

Our results present a large gross error, as one 
would expect in dealing with the healing of 
wounds in experimental animals. The operations 
were performed on a fairly large series of dogs, 120 
being used in these experiments, 66 in the skin 
and muscle operations, and 54 in the stomach ex- 
periments. This reduces the range of experimental 
error to a point where our control experiments 
with the scalpel correspond with fair accuracy to 
the results obtained by Howes, Sooy, and Harvey, 
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and our results with the electrosurgical knife 
present no larger variation than those with the 
scalpel. 

Skin operations will be considered first. Two 
types of current were used: first, the cutting cur- 
rent with very slight desiccating effect (that is, 
just enough to cause a sufficient desiccation of the 
cut edges of the dog’s skin to control capillary 
hemorrhage); and second, a cutting current with 
a heavier dehydrating effect (approximately the 
amount of desiccation produced when the cutting 
current is employed on human skin. In the 
wounds produced with the electric knife, 60 per 
cent showed primary union, while 40 per cent 
were still ununited on the twenty-second day. 
In comparison with this, 97% per cent of the 
knife wounds healed by primary intention. This 
shows the inadvisability of expecting to obtain 
primary union uniformly in electrically produced 
incisions in the skin. In the curves representing 
the tensile strength of the wounds produced in 
the skin, the middle values of the cutting cur- 
rents are particularly weak, showing 100 to 150 
grams less strength than the knife wounds. The 
wounds produced with the cutting current and 
the minimum desiccating effect show a strength 
equal to a scalpel wound on the twenty-first day, 
whereas when the heavier desiccation was used, 
the electrically produced wound still remained 
slightly weaker on the twenty-first day than the 
scalpel wound. It is understood that these values 
in strength of healing represent only 40 per cent 
of the electrically produced wounds and 97% per 
cent of the knife wounds. 

The sartorius muscle of the dog was sectioned 
transversely on one limb with the cutting current, 
and on the other with a knife. These wounds 
were sutured and on various days the dogs were 
killed and the muscles removed for testing the 
strength of healing. The curves of healing show 
that for practical purposes healing occurs as 
rapidly and with as great strength of union in 
the electrically produced wounds as in the knife 
wounds of muscle. 

Victor Pauchet reports that he has been able 
to perform gastro-enterostomies quite success- 
fully with a cutting current, using a single layer 
of sutures to close the wound. Of our 54 stomach 
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operations on dogs, 2 developed peritonitis. The 
remainder all showed primary healing with the 
electric knife as well as the scalpel, and the curves 
plotted in this experiment show a satisfactory 
speed in development of tensile strength in elec- 
trically produced wounds, although there is a mid 
period when they are not so strong as scalpel 
wounds. A single layer of sutures was used to 
close the wounds. This mid period is not the time 
at which complications develop in stomach sur- 
gery, and so the lack of tensile strength at this 
period seems not very important. Unfortunately, 
in operations on the human considerably more 
desiccating effect must be exhibited in the current 
than that used on a dog’s stomach. This con- 
sideration may result in a greater retardation in 
healing than we experienced with animals. 


SUMMARY 


1. Only 60 per cent of electrocutting skin 
wounds in dogs, where the minimum of current 
was used, healed by primary intention, as com- 
pared to 97% per cent of scalpel wounds. 

z. This 60 per cent which healed did not pre- 
sent a tensile strength equal to the scalpel wounds 
for 21 days 

3. Incisions of the stomach and muscle with 
the electric knife present a much more satisfactory 
percentage of union and strength of cicatrization 
comparable to the wounds with the scalpel, except 
that the electro-cutting wounds of the stomach 
were notably weaker at the midpoint of healing. 
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ELECTROSURGERY IN THE TREATMENT OF MALIGNANT DISEASE! 


A. C. SCOTT, M.D., F.A.C.S., TempLe, TEXAS 


F one accepts as a fact that cancer cells are 
transplantable, there is no escape from the 
further fact that when a surgeon’s scalpel cuts 

into cancerous tissue and passes into neighboring 
healthy tissues there is considerable danger of con- 
taminating the wound with cancer cells which may 
be responsible for local recurrence of the disease 
long after the wound has completely healed. 
During block dissections of lymph-bearing fat con- 
taining cancerous lymph nodes, if such nodes are 
incised with the scalpel or mashed with gauze 
sponges while being dissected or torn from large 
vessels and nerve trunks one cannot imagine a 
more likely means of spreading cancer cells upon 
tissues which give every opportunity for repro- 
duction of the disease which the operation was 
designed to remove. 

These facts constitute the soundest reasons for 
substitution of hot instruments in some form for 
the scalpel and blunt gauze dissections commonly 
used in the surgical removal of malignant masses 
and nodes. 

No well informed person doubts for a moment 
that the surgical removal of malignant disease has 
given by far the highest percentage of permanent 
cures, but the large number of local recurrences 
after surgical removal with the scalpel furnishes 
abundant evidence that surgeons fail too fre- 
quently to make excisions wide enough to include 
all the diseased tissue or that they leave the 
wound contaminated with cancer cells, either of 
which may result in local recurrence and failure 
to cure. 

Heat is the most potent destructive agent 
known to man; and since electricity has come 
under man’s control, heat has become the most 
controllable of all powerful agents which are sub- 
ject to our use. 

Heat from an electric current may be made 
usable in one of three ways or by one of three dis- 
tinctly different devices: One has been described 
as the diathermy or radio knife and for its opera- 
tion depends upon passage of an electric current 
through the patient’s body. Another electro- 
cautery device, exemplified in the well known 
Percy cautery, slowly heats a cautery tip by ra- 
diation from a central core. The third device 
consists of a loop of resistant metal preferably 
flattened and beveled at the edge, attached to 
an appropriate handle and connected to a trans- 
former rheostat. The passage of an electrical cur- 
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rent creates instant and controllable heat in the 
loop, which is used by direct application to the 
tissues in a manner similar to the use of a scalpel. 
This device is the loop cautery knife and is popu- 
larly referred to as the Downes cautery. 

The first device, the radio knife, is as light and 
wieldy as a fountain pen. However owing to the 
uncontrollability of the direction of the current 
within the tissues and beyond its point of con- 
tact, in major surgical operations it is not free 
from some of the dangers which have not been 
observed with the use of those cautery devices 
which eliminate the patient from the electric cir- 
cuit. I cannot detail them here. 

I have found it possible to control the heat from 
the loop cautery knife, especially in cleaning fat 
and fascia from large blood vessels and nerve 
trunks, and I have rarely seen shock follow its 
use. Since no electric current passes from the 
loop cautery knife to the patient’s body, the 
conductivity of the large vessels and nerves have 
no attraction for it. On account of the cooling 
effect of the rapidly moving blood current within 
large blood vessels, their walls are much more 
resistant to heat than one would imagine. This 
permits passing of the low-temperature loop 
cautery within a paper’s thickness of their walls 
without harm. Ifa surgeon loses his bearings and 
touches a large vessel with the cautery, a perfora- 
tion, particularly if a vein is touched, will occur, 
but it may be interesting to those who have not 
had much experience with perforations of large 
vessels to know that such perforations are not 
usually serious and are much more easily anc 
safely repaired than are perforations of the in 
testines. 

Some reservations should be made concerning 
my observations of the radio knife as I have done 
with it only 10 major operations which require | 
block dissections. Two of these were for cancer o! 
the face and neck and 8 were breast amputations 
with block dissections of the axilla; whereas my 
observations with the loop cautery knife cover 34) 
block dissections, 210 of which were breast ampu 
tations with block dissections of the axilla. 

Contrary to common knowledge concerning the 
use of the hot cautery in the surgical treatmen! ol 
malignancies, the loop cautery knife, when })r0- 
perly used, makes possible a complete, classical 
surgical operation, practically eliminating con- 
tamination with cancer cells, without charring the 


























tissues or otherwise interfering with primary heal- 
ing of the wound. Its use does not result in 
agonizing pain and shock, as occasionally ob- 
served after the use of the slow cautery destruc- 
tion of tissues, exemplified in the soldering iron or 
similar instruments of slow destruction. 
Assuming that the surgeon does not puncture 
malignant diseased tissues with needles or incise 
them with a scalpel, as is frequently done for 
diagnostic purposes, and does not produce un- 
warranted trauma by rough manipulation of the 
tumor mass or diseased lymph nodes during ex- 
amination or operation, he is in no way respon- 
sible for remote metastases which render cure 
impossible. Therefore, cancer statistics aimed at 
determining the value of any surgical procedure 
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are sure to be misleading unless limited entirely to 
the question of local recurrence of the disease in 
the operative field. 

In the last analysis, the presence or absence of 
local recurrence of malignancy in or near the 
operative field is the principal incident worth con- 
sidering in statistical calculations designed to 
determine the relative value of any surgical 
procedure directed at the eradication of malig- 
nancy. 

Observation in the use of the loop cautery knife 
in more than 1500 operations for malignancy 
leaves us with no other alternative than the con- 
clusion that at present it is the safest and most 
dependable means of eliminating local recurrence 
of malignancy after major surgical removal. 





SOME PHASES OF ELECTROSURGERY FROM AN 
EXPERIMENTAL STANDPOINT! 


H. F. PIERCE, Pa.D., BAttrMorE, MARYLAND 


EDICAL men are notoriously shy of appa- 
ratus which involves the use of electricity, 
due, no doubt, to the apparent complica- 

tion of control of many of the instruments offered 
to the profession. The designers of such appara- 
tus, skilled in the use of electrical devices, rarely 
place themselves in the position of the surgeon, 
who desires an instrument, not for its technical 
excellence, but as a means to an end. The ideal 
instrument should be as simple to use as the tele- 
phone which stands on the surgeon’s desk, and 
should require, on the surgeon’s part, no more 
knowledge of the intricacies of its mechanism. 

The instrument makers of this country have 
done excellent work during the past few years, in 
the development of electrosurgical apparatus, and 
within a short time they may be able to present us 
with perfected equipment for our purpose. 

In the present state of our knowledge, we may 
say that the ideal electrosurgical apparatus should 
have the following characteristics: 

It should have not more than three controls: 
(1) a selector switch, with a vertical handle which 
may be covered easily with a sterile cap, for set- 
ting the instrument for cutting, desiccation, or 
coagulation, as required; (2) a sterilizable control 
handle, to vary the current from zero to maxi- 
mum, on any one of the above mentioned modali- 
ties; (3) a foot-switch, to turn the current on and 
off quickly. 
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It should have fineness of control. The control 
handle should raise the current strength from zero 
to maximum smoothly and continuously, without 
jump or break, to avoid faradism with contrac- 
tion of the muscles and possible discomfort to the 
patient. For work on fine tissues, such as those of 
the orbit, this is essential. 

It should be safe. The electrical circuits should 
be so arranged as to prevent grounding of the 
current, of either low or high voltage, through the 
patient’s body or that of the operator. The appa- 
ratus should be grounded, to prevent corona, 
which though not dangerous may be discon- 
certing. 

It should eliminate low frequency currents. 
The apparatus should be so designed as to elimi- 
nate low frequency current, or harmonics of low 
frequency, from the patient’s circuit, so that there 
shall be no stimulation and contraction of muscle 
fibers. This is particularly important in working 
with fine tissues, or in close quarters, where mus- 
cular contraction might bring sound tissues into 
the field and expose them to damage. 

It should be adaptable for diathermy treat- 
ment. With little effort and expense this appara- 
tus could be made to furnish diathermy current 
sufficient for treatment of small areas such as the 
eye or the knee-joint. 

In learning to use the electrosurgical apparatus 
the surgeon may well begin by experimenting on 
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butchers’ meat, but for the assurance of success- 
ful results in his practice it is imperative that he 
make his preliminary tests and perfect his tech- 
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nique on living animals, before attempting to 
employ the instrument and method in the 
operating theater. 





SOME PHASES OF ELECTROSURGERY FROM THE 
EXPERIMENTAL STANDPOINT! 


A. L. MacLEAN, M.D., BALTIMORE, MARYLAND 


ORKING in conjunction with Dr. Pierce 

\ \ I performed a number of operations and 

experiments with the electrosurgical unit 
on the lids, eyes, and orbits of rabbits. From 
these experiments we concluded that in its present 
state it is not adapted for ophthalmic surgery ex- 
cept in a limited number of cases. I feel certain 
that there is no operation we perform on the 
human eyeball itself that could be attempted 
safely with the present instrument. It is entirely 
too destructive and dangerous. Unless the eye- 
ball itself, and particularly the cornea, is well pro- 
tected from the electric spark, shock and danger 
of a severe burn may result. 

The coagulating current, however, is very use- 
ful for checking excessive hemorrhage after an 
evisceration operation, where the eyeball and all 
other contents of the orbit have to be removed 
because of an infiltrating and spreading malignant 
growth. In some of these cases of evisceration 
the electric cautery is inadequate to cope with 
the situation. 

The desiccation current can be used to remove 
small moles, etc., from the skin of the lids, but 
great care must always be taken to protect the 
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eyeball and particularly the cornea from the 
electric spark. 

There are a number of operations in ophthalmic 
surgery where the electric cautery is used ordina- 
rily, e.g., in certain types of entropion cautery 
punctures are made below the lid margin, going 
through the skin and subcutaneous tissue in order 
to produce scar contracture after healing, and 
thus draw the lid margin outward. The cautery 
is also used on the eyeball itself in the Gonin 
operation for detached retina, except that Gonin 
uses a Paquelin cautery. At present the electro- 
surgical instrument cannot replace the cautery in 
any of these instances. 

In conclusion, the chief objections to its use in 
ophthalmic surgery are: first, the great danger of 
serious injury to the eyeball; second, too much 
twitching of the muscles caused by electrical 
stimulation; third, its destructiveness. For plastic 
work too much useful tissue is lost. 

The delicate fine electrodes, easily adjustable, 
are an advantage in such a small operative field as 
the orbit and lids, and we feel that the instru 
ment has possibilities for our type of work if some 
of its present objectionable features are removed 
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REPORT ON RESEARCH ON ELECTROSURGERY'! 
BOWMAN C. CROWELL, M.D., Cuicaco 


Director of Clinical Research, American College of Surgeons 


URING the past few months a co-operative 
research has been initiated under the 
auspices of the Department of Clinical 

Research of the American College of Surgeons in 
an attempt to ascertain the value and fields of 
usefulness of electrical cutting and coagulating 
instruments in general surgery and the surgical 
specialties. To date 196 surgeons from 33 states 
have furnished individual reports on their ex- 
perience with the instruments in 913 cases. It is 
upon a study of these reports that the present 
study has been based. The individual surgeons 
have reported upon the use of the electrosurgical 
unit in from 1 to 82 cases. In some cases the 
unit has been used as an adjunct and in some 
cases as the sole surgical instrument in such con- 
ditions as abscess, actinomycosis, blastomycosis, 
benign tumors, malignant tumors, ulcers, polyps, 
cysts, lacerations, amputations, carbuncles, and 
condylomata in practically all organs of the body. 
The anesthetics used have been local, spinal, 
ether, nitrous oxide, chloroform, sodium amytal, 
avertin, and ethylene. The last has been used in 
15 cases on operations of the cervix, bladder, and 
breast. 

In the overwhelming majority of the reports 
as to postoperative pain, the statement is made 
that this is not increased in amount and is more 
frequently less than after the use of the scalpel. 

The occurrence of secondary abscesses follow- 
ing operation has been an almost negligible 
feature being less frequent than is usual in other 
procedures. 

The time of wound healing has been delayed in 
the hands of a few of the surgeons. This appears 
to be especially true in healing of the skin. 

Slight secondary hemorrhage is mentioned in 
a few cases, but in none of these is it mentioned 
as being the important element. Its incidence is 
not prominently associated with any one organ or 
lesion. 

The surgeons were asked to comment on the 
advantages and disadvantages of the electro- 
surgical method in each case treated. Some of 
the advantages are apparently real in some cases, 
and in others the advantages claimed must be ex- 
plained as hopefulness on the part of the surgeon. 
In the latter group come cases of cancer in which 
the sealing of the lymph and blood spaces is 
relerred to as preventing the dissemination of 
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malignant cells. It is obvious that only time can 
settle this question. 

Among the more prominent advantages claimed 
for the method are the rapidity of operation owing 
to the lessened hemorrhage and obviating the 
necessity of ligaturing blood vessels. Hemostasis 
is the advantage which has attracted the atten- 
tion of the great majority of the surgeons. The 
fact that ligatures need not be left in the depth 
of the wound as a foreign body has received 
favorable comment. Lessened oozing of serum 
into the depth of the wound has also been found 
a distinct advantage. 

Among the disadvantages mentioned have been 
burns at the points of contact and delayed heal- 
ing of skin edge owing to excessive coagulation of 
the skin. This has been obviated by some 
surgeons by using the scalpel for skin incision and 
by others by trimming the coagulated skin edges 
with scissors. Excessive muscle contraction inter- 
fering with fine dissection, hesitation to use the 
instrument in the vicinity of large vessels and 
nerves, especially in the axilla, the danger of a 
spark jump, and the danger of ignition and 
explosion of gaseous anesthesia have been em- 
phasized as disadvantages by some of the sur- 
geons in some of their cases. 

As in all new methods enthusiasts for this 
method of surgery possibly exaggerate its ad- 
vantages while others start with natural preju- 
dices against it, some not having mastered their 
instrument. It is probable that the truth lies 
between these extremes and the element of time 
will serve to delimit the sphere of special useful- 
ness of this method of surgery. 

This research will be continued until a sufficient 
number of surgeons familiar with the method 
have performed a sufficient number of operations 
in different diseases of different organs to justify 
absolute conclusions. 

The g13 cases on which the present study is 
based have been tabulated, but it is not con- 
sidered wise to publish the details of so small a 
group of cases for fear of their signifying an 
undue merit or demerit in individual groups of 
cases. It is also probable that manufacturers by 
analyses of the results obtained will find ways to 
improve the instrument. Due acknowledgment 
is made to the surgeons and manufacturers who 
have made the research so far possible. 
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Clinical Director, Memorial Hospital 


/YNHE American College of Surgeons during the 
past 8 years has been carrying on a campaign 
in connection with the control of cancerous 

disease, its treatment, and new methods of 
diagnosis which may be developed. A great deal 
of this work has been done in the Department of 
Clinical Research—in fact, all of it—and under 
the chairmanship of Dr. Greenough, of the Com- 
mittee on the Treatment of Malignant Diseases 
of the College, a survey has been conducted 
during the past 1o years. This committee has 
reported upon the results of irradiation treat- 
ment in carcinoma of the cervix, also carcinoma 
of the breast. 

More recently the College has, through an 
action of the Board of Regents in October, 1929, 
entered upon a more thoroughly organized effort 
to furnish throughout the country a better cancer 
service for the patient suffering from cancer. 
In order to accomplish this object, an organiza- 
tion of cancer hospitals and cancer diagnostic 
clinics in various parts of the country is being 
carried out. 


The stand in connection with these clinics has 
been outlined as follows by the College, and I will 
read it verbatim: 

“The American College of Surgeons takes the 
stand that cancer is, in principle, a surgical prob- 
lem; that the diagnosis and treatment of cancer 
should be recognized as a responsibility of the 
surgeon or radiologist who has had surgical train- 
ing, that he should be qualified for this work by 
experience in the surgical pathology of tumors and 
in the employment of radiation methods as wel! 
as surgery for both the radical and palliative 
treatment of cancer, and that he should work in 
close co-operation and consultation with th« 
radiologist in the use of X-ray treatment.” Fo 
further details see SURGERY, GYNECOLOGY ANI) 
OBSTETRICS, 1930, li, 570. 

We will first discuss the Cancer Institutes. We 
feel that it is most fitting in a conference of this 
sort that our discussion should be opened by Dr. 
Ewing, who has been identified with the work in 
behalf of cancer patients and the whole problem 
from every angle for these many years. 


CANCER INSTITUTES' 


JAMES EWING, M.D., New York 


Professor of Pathology, Cornell University School of Medicine 


N the brief space at my disposal, I can present 
only a very sketchy outline of the general 
development and position of the cancer hos- 

pital and cancer institute. 

I would like to call attention to the fact that in 
the last 50 years, especially in the last 25, and 
particularly in the last decade, there has been a 
continuous movement toward greater and greater 
specialization in the cancer field. It was about 
1890 to 1900, or in fact, preceding that time, that 
the first cancer hospitals were developed. They 


1 Presented in the Conference on Cancer Hospitals and Clinics, before the Clinical Congress of the American College of Surgeons, Phila: 
October 13-17, 1930. 
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were the Buffalo Institute, Barnard Skin and 
Cancer Hospital, the Memorial Hospital in Now 
York—the London Cancer Hospital antedaicd 
these to some extent—and the Czerny Hospital 
in Heidelberg. Since that time an increasing 
number of hospitals have been organized in many 
countries with the idea of greater specialization 
and intensive study of the whole subject, and it 
was felt that the basis of the foundation of t) 
hospitals was the necessity of having more hiyhly 
specialized talent devoted to this subject. 
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In the last few years, this movement has gained 
great momentum, especially in Europe, where, as 
you know, there are already in existence two 
large new hospitals in Italy, one at Milan and 
another at Rome—250 or 300 beds in each of 
them—splendidly organized and backed by the 
government and by the leading members of the 
profession of that country. 

In Portugal there is a large new hospital being 
constructed at Lisbon. In Havana they have an 
excellent hospital, now in running order for about 
a year and a half, manned by specialists and cov- 
ering the field in Cuba. In Argentine there is 
another. So you can see from the events that are 
not debatable, that there has been in recent years 
a very definite recognition that the control of 


cancer requires in this day the special cancer hos-, 


pital and cancer institute. 

The question I regard as no longer debatable is 
that the proper, normal development of cancer 
control cannot proceed properly without these 
special institutions. What is the reason? It is 
not hard to find, by anyone who is familiar with 
the details of the subject and its ramifications at 
the present time. In the first place, the most im- 
portant factor has been the greatly increased 
knowledge of cancer and the recognition of the fact 
that it is not a single disease but a group of dis- 
eases, very variable in its different locations and 
characterized by variations in type and charac- 
ter and detail so much that in order to have an 
intelligent knowledge or to conduct intelligent 
control of a given case, one must have a wide 
experience in the field of cancer, probably more 
than in any other department of medicine. 

Undoubtedly the advent of radiation therapy 
called for special equipment, special workers, and 
a whole new science—radiobiology, radiophysi- 
ology, and radiotherapy—which are now a very 
numerous group in our profession all over the 
world. The necessity of having modern talent 
in this field demanded that special facilities and 
special equipment be provided for this service. 

Moreover, the advent of radiation therapy and 
the increased knowledge of the great variations in 
the different types of cancer rather cut the ground 
from beneath our surgical friends and made the 
problem of cancer not essentially a surgical prob- 
lem, although a very serious problem for the 
surgeon, because the whole subject of diagnosis 
and treatment of the disease instead of being 
standardized now became an open field for debate 
and experimentation. 

It was quite clear that under ordinary circum- 
stances the general surgeon, occupied with many 
different fields, was no longer competent or 
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capable, no matter how great his opportunities 
might be, to cover the whole field properly. So, 
from these various standpoints, it became neces- 
sary to bring together a group of specialists in 
many fields. I might refer particularly to my own 
department, that of laboratory diagnosis, which 
has become so highly specialized and demands so 
much from the pathologist that we are now 
developing tumor pathologists. The necessity of 
the very extensive experience of quite a different 
type from that of the old pathologist has de- 
manded that there be tumor pathologists highly 
specialized in this field. That type of man can 
grow up only if there is available a large quantity 
of material for study. 

So one may say that today the whole subject is so 
large and complicated that the field is beyond the 
reach of the unattached institution or unattached 
physician or surgeon. It requires group work on 
a larger scale. 

The diagnostic procedures in the clinic as 
well as in the laboratory have become highly 
complicated and very numerous. Many new 
methods of recognition of cancer in its early 
stages have been developed and require special- 
ization. How would you like to have your cesoph- 
agus cesophagoscoped by someone who is just 
beginning to learn how and has had very little 
experience or practical knowledge of the method, 
or your ureter catheterized by someone who 
could hardly find the ureter? And your bronchus 
—how would you like to have that bronchoscoped 
by someone who had not had experience under a 
leader? And so it is with every one of the hollow 
cavities of the body—they have become a subject 
of investigation by these rather formidable instru- 
ments, at least from the point of view of the 
patient, and experience in the use of all of these 
methods requires guidance, experience, before it 
can be properly done. And if we are to demand 
that there be progress in the use of all these 
methods and other methods devised which will 
facilitate still further the diagnosis of these early 
forms of cancer, how is that to be accomplished 
without material and experience? 

My own feeling is that the fundamental basis 
which has determined the past growth of the 
cancer hospital and cancer institute and_ will 
determine it in the future is the necessity of expe- 
rience with large material. 

All this is not new. As you look back into the 
history of the active surgeons now, the active 
cancer men in the world today, you will find that 
they have all been specialists. There is Miles of 
London, and Gordon Watson, Jones, and Handley 
in this country, not to mention our other num- 
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erous contemporaries. Two leading American 
surgeons, I need hardly remind you, have devoted 
the larger part of their splendid energies to the 
treatment, diagnosis, and general study of a 
minor group of neoplasms, tumors of the central 
nervous system. The idea of specialization, the 
necessity of it, is not new at all. It was in the 
minds of many men years ago and it is only now 
that the broad scope of specialization needed in 
so many different fields has required the devel- 
opment of cancer hospitals and institutes. 

Finally, there is one very compelling factor, and 
that is expense. In order properly to equip a can- 
cer hospital or cancer institute, one must have 
money. I think that it would be quite ques- 
tionable wisdom to attempt to establish a can- 
cer institute without an endowment of about 
$10,000,000. Altogether it would require about 
that amount in order to cover the field properly. 
Of course, one can start on less. There is none 
that enjoys that material support at present. We 
are all looking for about that amount, and when 
one considers the proper organization of a cancer 
institute, I think he will find that he cannot cover 
the ground with much less than $10,000,000. 

My topic is larger than the one assigned to me 
originally. I was supposed to talk of the cancer 
institute, the ideal, broadly-organized cancer 
unit, but it includes also cancer hospitals. I 
thoroughly approve of the development of special 
cancer hospitals in certain localities, large or 
small, provided they have the proper concep- 
tion of their responsibilities and limitations and 
the proper endowment to carry on their work 
well. But I do think that the small cancer hos- 
pital in a small community labors under handi- 
caps which it is difficult to overcome and that the 
best facilities are to be obtained eventually only 
in large communities. 

The cancer institute functions, first, in service. 
It should deliver to a large number of people the 
very best service in diagnosis and treatment. In 
order to do that, one must provide a service of 
sufficient size to make the experience of the man 
at the head of any department fully adequate. 
He should have a large service of the uterus, 
breast, stomach, rectum, and bone sarcoma, 
so that he may know the variations; without 
a service of considerable size, I doubt that the 
best work could be done. I am not strong on this 
idea of the intensive study of a few cases. It is 
all right for certain purposes, but when you get 
cancer or I get it, we are going to have some 
peculiar variations in it and our chances will be 
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better in the hands of a man who has had sufficient 
experience to know that this is what has hap- 
pened, and this is the type of exception to the 
rule which he is now encountering. 

Then, the cancer institute should be an educa- 
tional center on a large scale. It should engage 
in public education and public propaganda. It 
should have an auditorium and a place for con- 
veying information to the public. It should, of 
course, be the very center of the education of the 
physician, particularly the undergraduate—who 
gets very little in the cancer field today—and 
above all, the postgraduate. 

Courses in every one of these fields should be 
opened freely to men who are willing to devote 
themselves to this field as specialists. 

The research fields are most important and 
most expensive. The research department of a 
cancer institute of this sort, to be ideal, should 
cover practically all the recognized fields of re- 
search, not only the simple descriptive knowledge 
of the various forms of cancer, which is extremely 
important and immediately productive of human 
value, but in every branch of science which may 
lend itself to the solution of that ultimate prob- 
lem of cancer which so many people are interested 
in, that is, the ultimate cause of cancer. 

There should be specialists in medicine and in 
pathology, physicians, laboratories on a large 
scale and well-equipped—a university department 
of physicians; there should be biophysics, bio- 
chemistry, and biology, experimental and practi- 
cal; there should be a genetic laboratory. | 
believe all these departments of pure science look- 
ing for the ultimate cause of cancer will prosper 
more and get more scientific stimulus from con 
tact with a group of active clinicians and the 
flood of problems which are constantly arising in 
the large cancer hospital and will do much bette: 
work than they will alone. 

This, then, is something of the idea of the can 
cer institute. I believe there should be 5 or 6 oi 
these in this country, of the ten million dolla: 
standard. They should be located in Boston; 
in New York; in Baltimore; possibly in Washing- 
ton—if we might hope for such a thing—under the 
Government; in New Orleans; in San Francisco; 
in Minneapolis; and in Chicago. They should |x 
strategically placed to be centers of influence 
aiding the smaller institutions, the cancer hos 
pitals, and general hospitals in the control of this 
whole work; and I see no plausible reason w/1) 
that should not be accomplished in this great 
country. 
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DESCRIPTION OF THE CANCER HOSPITAL OF THE STATE 
INSTITUTE FOR THE STUDY OF MALIGNANT DISEASE! 
BURTON T. SIMPSON, M.D., Burrato, New YorKk 


Director, State Institute for the Study of Malignant Disease 


NHE State Institute for the Study of Malig- 
nant Disease at Buffalo was created for the 
study of cancer and allied diseases. It con- 

sists of five departments of which the hospital is 
one, viz., (1) pathological, (2) bio-chemical, 
(3) biological, (4) physical, (5) therapeutic. Each 
department is headed by a man especially trained 
in his particular branch of the work. 

The Institute is entirely supported by state 
appropriations which average approximately 
$200,000 annually. 

As this conference is chiefly concerned with 
cancer hospitals I shall confine my remarks to our 
therapeutic department. This department is 
housed in two buildings connected by corridors 
on each floor. One building is the hospital proper 
containing 30 beds of which 16 are in two wards 
and 14 are in private rooms. The hospital has 
a modern operating room with facilities for dia- 
thermy, cautery, and implantation of radon. The 
nursing staff is composed entirely of graduate 
nurses and consists of 8 women and 2 men. 

The adjacent building contains on the first 
floor, the dispensary and examining rooms for the 
reception of patients. The second floor houses 
two high power deep X-ray therapy machines and 
also treatment rooms. The third floor has the 
diagnostic X-ray machines, film examining rooms, 
and special rooms for oesophagus, genito-urinary, 
and rectal examinations. The fourth floor is de- 
voted to records, and there are complete filing 
facilities and a corps of 8 record clerks and 
stenographers. 

The staff is headed by a full time surgeon who 
is a Fellow of the American College and who is 
thoroughly grounded in the treatment of malig- 
nant disease by radium and X-ray. There is also 
a full time roentgenologist who has charge of 
X-ray treatments. Seven other members of the 
hospital staff are on service from g a.m. until 
I p.m. each day during the week. Among these is 
a dermatologist, a surgeon, and a genito-urinary 
specialist. These men all receive compensation 
for their services in the nature of a salary. As it 
may be of interest, the salaries of these men are 
as follows: one at $8,000, one at $5,500, two at 
$3,500, and five at $2,000. We have also a con- 
sulting staff composed of a surgeon, a laryngolo- 
gist, a gastrologist, and a urologist. 
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The consulting staff has no direct compensation 
but has the privilege of obtaining radon at cost. 
The pathologist, the physicist, the biological 
chemist, who head their respective departments 
of the Institute and are full time men, co-operate 
with the hospital staff. Daily conferences are 
held by the regular members of the staff and a 
luncheon conference is held weekly. 

Three mornings each week are set aside for the 
reception and examination of patients. On these 
mornings from 50 to 100 persons appear at the 
clinic. Although some of these are new patients, 
the majority come for re-examination after treat- 
ment. 

The new patient has a special history taken and 
a complete physical examination made, including 
blood, urine, and such special laboratory and 
X-ray tests as are indicated. The patients come 
from all parts of the state except Greater New 
York and the majority are referred by physicians. 
A duplicate record of our findings is sent to the 
physician referring the case. 

Inasmuch as this is a research institution, we 
are at present concentrating most of our ther- 
apeutic activities on radiation treatment to ascer- 
tain the precise place which this agent occupies 
in the control of malignancy. Therefore, we do 
only such surgery as is necessary in connection 
with other treatment or for persons who cannot 
afford to have it done elsewhere. 

Our radiation equipment comprises two high- 
powered X-ray machines capable of delivering 
250,000 volts at 30 milliamperes. Both of these 
machines have water cooled tubes. At the present 
time we have at the Institute 2 grams of radium 
in sclution and about too milligrams of radium 
salt. 

The New York State legislature at its last 
session appropriated $300,000 for the purchase of 
more radium for the Institute and we have 
ordered 4 grams for a pack and nearly 2 grams in 
the form of radium salts, for needles and other 
applicators. We expect to receive this new supply 
of radium within a year. 

We do not accept advanced and hopeless cases 
in our hospital as you can readily see that this 
would fill our beds and make them unavailable 
for patients to whom we could be of benefit. The 
beds are utilized mostly for patients during treat- 
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ment. The turnover for each bed is thus large 
during the course of a year. 

A biopsy is made on nearly every patient. 
Naturally this is not done in cases where it would 
be hazardous. In our somewhat extended experi- 
ence with biopsy we cannot recall any single case 
which we believe has suffered from this procedure. 
However, in all cases where biopsy is done, it is 
followed by immediate treatment, which probably 
accounts for our favorable outcome in this prac- 
tice. Every patient who is taken into the hospital 
must agree to an autopsy. 

Besides the research work done in connection 
with radiation therapy the hospital department 
undertakes the testing of various methods which 
are suggested from time to time and appear 
feasible. Thus the treatment of cancer by col- 
loidal metals, as lead, gold, bismuth, etc., has 
been thoroughly tried out. Studies of the changes 
in the blood constituents due to radiation 
therapy are being carried on. 

The relation between the histological picture 
and the reaction to various types of treatment is 
being studied, also the value of histological 
groupings. It is the practice of the members of 
the hospital staff to study the histological sections 
of the biopsy material from the patients who are 
treated in the hospital. 

It is now the routine practice to make X-ray 
plates of every bone in the body in cases of car- 
cinoma of the breast, thyroid and prostate gland, 
to determine the frequency and distribution of 
bone metastasis in cancer of these organs. 

During the past year there were 1,450 new 
patients who applied for examination and of 
these, 1,189 were accepted for treatment. The 
other 261 cases were rejected either because they 
were not suffering from malignant disease or be- 
cause their condition was hopeless. The number 
of cases seen was 2,885 which involved 11,940 
calls. The patients treated are required to return 
to the clinic at certain intervals for re-examina- 
tion and observation. Each patient is given a 
“return card” and a duplicate is filed with the 
follow-up department. 

A summary of the actual work done at the hos- 
pital during the past year may be of interest. 
On December 31, 1929, there were 8,978 complete 
cancer case histories on record. During the year 
there were 2,885 patients examined. There were 
5I major operations and 945 minor operations 
performed. Four hundred and sixty-one of these 
were done with gas anesthetics and 524 with local 
anesthetics. There were 206 cystoscopic, 15 
cesophagoscopic, 59 proctoscopic and 120 fluoro- 
scopic examinations made. There were 447 treat- 
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ments by interstitial implantation of radon, 255 
treatments by radium tubes, and 200 surface 
applications of radium. The revolving radium 
pack was used in 38 treatments and the ro centi- 
meter pack in ror treatments. Three hundred 
and twenty-two treatments were given by unfil- 
tered X-ray and 2,931 were given by high-powered 
X-ray. 

As near as we can segregate the expense of the 
hospital from the entire expenses of the Institute, 
it would appear that the annual current expendi- 
ture is about $100,000. 

The opportunities are extended to qualified 
physicians to come to the Institute to observe 
our work and study our methods. In the past 
a number of men have taken advantage of this 
invitation and have studied with us for vary- 
ing periods. 

DISCUSSION 

Rupert H. Fike, M.D., Director, Steiner Cancer Clinic, 
Atlanta, Georgia: It is with a feeling of a great deal of 
trepidation that I attempt to discuss cancer clinics, after 
having heard the subject presented by Dr. Ewing and Dr. 
Simpson. There are two or three things that stand out in 
their statements. The one that hits nearest home in regard 
to the Steiner Clinic in Atlanta, is the fact that Dr. Ewing 
states that $10,000,000 is necessary for the proper conduct 
of a cancer institute. I doubt if there is $10,000,000 in 
Georgia right now, much less in Atlanta. It is a very 
difficult matter to get the amount of money necessary 
properly to operate a cancer hospital. 

I take it that the big difference between a cancer institute 
and a cancer hospital is the question of research work, the 
question of experimentation as against treatment entirely. 
I have thought for some time that all of the larger insti 
tutes have a great deal more money, a great deal more men 
for work, a great deal more experimental laboratory work 
ers than we in the South are able to get. Our time and our 
men’s time is fully occupied with just plain cancer treat 
ment. Unfortunately, the vast majority of the patients 
who come to the Steiner Clinic are perfectly hopeless when 
they come in. I think, if anything, that this fact shows 
the need of these specialized cancer hospitals more than 
anything else. 

The economic question immediately arises. When thes: 
patients come to the cancer hospital they are usually fa: 
advanced and are perfectly hopeless as to cure, and i! 
addition to that, they have used practically all of t) 
money that is available, the money that they had or t! 
money they have been able to borrow or get from th« 
friends. 

I feel, therefore, that if these special cancer hospitals «\: 
nothing other than to make a little more comfortable t! 
terminal period of the hopeless cases and to extend th 
comfortable terminal period a little longer, they ha 
amply served a definite purpose. 

At the Steiner Clinic we have little or no research wo: 
We have taken the attitude that other institutions 
more facilities and better advantages for doing this w: 
may be safely entrusted with that type of work. Thus 
occupy almost a position of a parasite: we try to keep up 
with what others are doing and when they arrive at 
definite conclusion about what is a good thing to do, | 
we accept that without a great deal of discussion; we j.'s 
take it as a matter of fact and appropriate it to our own 

















One point that Dr. Ewing made I think ought to be 
stressed, regardless of a $10,000,000 endowment fund. I 
believe it was Oscar Wilde who says in “The Ballad of 
Reading Gaol,” 

“Stone walls do not a prison make 
Nor iron bars a cage” 

and a marvelous pile of brick and mortar, even if it is 
trimmed with marble, does not make a cancer hospital. 

_ Not the least valuable asset of any cancer hospital is the 
experience and training of the staff. The men who work 
in the cancer hospital make the hospital. In Atlanta, we 
started from scratch, so to speak. There had not previ- 
ously been any organization of men devoting their time or 
their thought toward cancer, and I consider that the most 

valuable adjunct of the Steiner Cancer Clinic at the present 
time is a staff of 20 men with 5 or 6 years of intensive 
training in cancer work. 

Previous speakers perhaps have not had experience along 
that line, but more or less frequently, I have seen patients 
who were operated on by unattached surgeons when the 
case was incurable, by reason of the description from the 
patient, by reason of unmistakable evidences that could 
be had on examination; and the result has been that such 
patients were made worse by ill-advised surgical effort. 

All of you will remember the magnificent work that the 
American College of Surgeons has done in elevating the 
standards of surgeons all over the world in the matter of 
fee splitting. If they can control such an insidious evil as 
that, I have a feeling that the American College of Sur- 
geons can do a great deal for the treatment of cancer. 

Ernest M. Datann, M.D., F.A.C.S., Chief of Staff, 
Pondville State Cancer Hospital, Wrentham, Mass. In 1927, 
the Massachusetts Department of Public Health, under 
mandate of the legislature, opened the Pondville Hospital 
for cancer. The public, realizing the need of beds for ad- 
vanced cancer cases, had sought relief through its repre- 
sentatives at the state house. The legislature went one 
step farther and directed that people with cancer or sus- 
pected cancer in any stage should be eligible for admission, 
provided they were residents of the state. This was the 
first time a state had spent money to found and conduct a 
hospital primarily for the treatment of cancer patients, and 
the state to do so is the one with the highest cancer death 
rate. Previously, state funds had been used to care for the 
insane, the tuberculous, the feeble-minded, and the alco- 
holics, all dangerous individuals to have in the community. 

The Pondville Hospital is located in the country some 
20 miles from Boston. At first there was some question 
whether its go beds could be filled. Within a year the hos- 
pital was running at capacity,. with a waiting list shortly 
after. Last spring, 25 more beds were added, but there is 
still a waiting list. Formerly the buildings were used by 
the state for other purposes, but previous to opening as a 
cancer hospital, extensive alterations and additions were 

made. Recently, a well equipped clinic and an enlarged 
X-ray department have been added to fill definite needs. 
All of the new beds have been added in single rooms, until 
now more than half of the patients have single rooms. 

lully equipped operating rooms, deep X-ray machines of 
the latest type, a gram of radium, an electrosurgical unit, 
good laboratories, a library and everything needed to con- 
duct an approved hospital are provided. Patients able to 
pay their own bills pay $10.50 a week. If unable to pay, 

their cities or towns are assessed at the rate of $17.50 a 

week, The actual gross per capita cost is $35. However, 

ho patient is turned away for financial reasons. 

_ The resident medical staff consists of a medical super- 

intendent and 4 residents, all graduates of surgical or 

rotating services of general hospitals. The nursing, in 

charge of a superintendent of nurses, is carried on by 19 
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graduate nurses with 31 attendants. A training school for 
attendants is conducted, with a course of one year. Ade- 
quate nursing is provided so that special nurses are not 
needed, as a rule. 

The visiting staff is made up of 17 men. These men are 
all working on cancer in other institutions in Boston or 
elsewhere, but none of them limits his work to cancer. 
Eight of these men devote 2 half days a week, 3 others, 
one half day, and the others are called as occasion de- 
mands. All of the surgical and medical specialties are 
represented. 

A clinic is held on Thursday afternoons for new patients, 
ambulatory patients and for follow-up work. Consulta- 
tions are held over patients by 7 or 8 members of the 
visiting s..ff. The radiologist is prepared to make any 
examinations which are indicated. The internist gives his 
opinion of the patient’s condition, if operation is being con- 
sidered. The technicians make the laboratory examina- 
tions. The dentist sees mouth cases and cleans up the 
teeth and gums before operation or radiation is considered. 
Conferences are then held on the patients in the hospital 
and decisions made as to diagnosis and treatment. No 
matter how advanced the case, or how obvious his condi- 
tion, thorough examinations are carried out by X-rays, 
the cesophagoscope, the proctoscope and so on. Occa- 
sionally, the advanced “cancer” of the stomach proves to 
be an ulcer with obstruction. 

All patients are seen by a member of the visiting staff 
twice a week. The more important surgical and medical 
work is carried out by a member of this staff. In one 
average month of this year, 13 visiting men spent 248 
hours at the hospital, an average of over 3 hours for each 
of 79 visits, or at the rate of 62 visiting hours per week. 
The visiting staff receives salaries from the state. 

Careful unit records are kept. An attempt is made to 
keep in touch with the patient’s family physician by 
frequent reports in each case, including a record of the 
initial examination and recommendations for treatment 
and a final discharge letter. Two social workers devote 
their time to investigation of patients and patients’ affairs 
and aid materially in the follow-up of the patients. Letters 
are sent reminding them that they are due at the next 
clinic. If they do not appear, home visits are made. Much 
aid is given in this work by the social workers in the state- 
aided cancer clinics located throughout the state. 

Many patients are admitted with early, curable cancers. 
Some of these are treated by X-ray or radium or both. 
About 40 operations are performed each month, but some 
of these are of a palliative nature. Fully one-fourth of the 
patients admitted would be classified as moderately ad- 
vanced. Many of them may be saved by extensive oper- 
ations, combined with radiation. Others are kept alive in 
comparative comfort for months or years by palliative 
operations such as colostomies, gastrostomies, cordotomies, 
alcohol injections, and nerve sections. Others get great 
relief by radiation alone. Many of this group of patients 
return to their homes and come back at intervals for treat- 
ment and eventually for final care. 

It is in the latter group as well as in our advanced group, 
which makes up a full third of our hospital population, that 
proper nursing plays so important a part. Our superin- 
tendent of nurses reported to me last week that with 115 
patients in the hospital, some for more than a year, there 
was one bedsore. This was present on admission and is 
now nearly healed. I consider that a lack of bedsores indi- 
cates good nursing. 

We have laid great emphasis on the proper dressing of 
foul, ulcerated lesions. Such lesions are cleaned up care- 
fully, all slough is removed, and the dressings are changed 
many times a day. In this way, pain is alleviated and odors 
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are done away with to a large extent. We have never had 
occasion to use any deodorants or disinfectants since the 
hospital was opened. Urological and rectal cases present 
the only real problems as far as odors go. 

We have been surprised to see how quickly opiates can 
be eliminated in many instances by cleaning up the infection 
in an open wound. Aspirin and codeine are our two most 
useful drugs, although there are some instances where 
morphine has to be used frequently. It is rare that any 
patient has more than 4 grain a day. 

One advantage of a hospital of this type is that the 
administration can admit any cancer patient at any stage 
of the disease. A large general hospital hesitates to admit 
a moderately advanced case for fear he will occupy a bed 
for too long a period and thus keep an acute case from 
being treated. So the early, curable cancer goes to the 
acute surgical hospital and the late case to a chronic insti- 
tution, but the patient who is in between has few places to 
go. A man may need to be hospitalized during a period of 
radiation as much as for an operation, but he is not wel- 
comed by the average general hospital. Then, it is a dis- 
tinct factor in raising the morale of the patients, nurses, 
and both the resident and visiting staff to have patients 
leaving the hospital apparently cured. No group of doctors 
or nurses can remain at its best if it feels that every patient 
who enters the front door will leave by the back door. 

Of course, we have a great many deaths in our hospital. 
We frown on the doctor who keeps his cancer patient until 
one or two days before death and then wants to get him 
off his hands. The only advantage I have seen in having our 
small waiting list is to prevent such patients from being 
moved across the state to die in our hospital. We secure 
autopsies in about 45 per cent of the deaths. Our state 
requires permission for an autopsy from a member of the 
patient’s family. In many instances there is no family, or 
they live too far away for us to reach them. 

Patients apparently cured of their cancer or suffering 
from a disease not cancer are not allowed to remain in the 
hospital. They are sent back to their families or sent to 
other institutions. 

Since the hospital was opened 3 years ago, over 2,600 
patients have been cared for in the clinic and the hospital. 
This year we shall have about 600 new patients in the hos- 
pital with 250 old patients. In addition, we shall have 600 
new clinic patients as well as 1,500 old patients. 

In closing, I wish to say that there is the fullest co- 
operation in the Pondville Hospital between the Depart- 
ment of Public Health and the staff and between the 
superintendent and the staff. 

Witt1aM T. Peyton, M.D., Cancer Institute, University 
of Minnesota, Minneapolis: Our Cancer Institute was 
organized in 1925 and started in the latter part of 1925. 
I will not go into great detail about the organization but I 
will give the important points in the Institute’s organiza- 
tion. 

The Institute is under the direct supervision of the head 
of the department of surgery, but is a sub-department just 
as we have the department of orthopedics and the depart- 
ment of urology. Therefore, the Cancer Institute has its 
sub-head. There are a full time physicist, technicians and 
a full time assistant for the physicist. We have also a 
full time stenographer in the Cancer Institute. 

The patients all come through the general dispensary, 
the general diagnostic clinic, and then they are sent to our 
tumor clinic as a consultation service. The tumor dis- 
pensary was opened in May, 1927; therefore, there were 
8 months in 1927 during which the tumor dispensary was 
in operation. In those 8 months, we had 160 new patients. 
In 1928, or the second year in which the clinic was in 
operation, this was increased to 212 patients. It really was 
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not an increase, because the first year, 1927, was only for 
a period of 8 months, so there was practically no increase 
during the second year. But, in the third year, 1929, with 
a little better service to the patients in the dispensary, the 
number of new patients was increased to 385, practically 
twofold increase over 1928. This increase was apparently 
brought about entirely through just a little better service 
to the patient in the dispensary and a little better co- 
operation with the referring doctors, by writing letters 
back to the referring doctors so that they apparently felt 
more kindly toward us. 

We feel that a very important part of the tumor clinic 
is its teaching value for the medical students and we try to 
use all of the tumor material to its full extent in connection 
with teaching both diagnosis and treatment of malig- 
nancies to students. Therefore, we have organized a 
required clinic for the students in the senior year which is 
conducted by one of the pathologists of the university 
department of pathology and one of the senior members of 
the surgical staff. These two men conduct the clinic once 
a week for a period of one hour for the senior class. 

In addition, we have students who attend our tumor dis- 
pensary. We can have only two students at each clinic be- 
cause of the limited space in which the clinic is conducted. 
We also conduct a publicity campaign. We have a weekly 
radio talk on health topics under the auspices of the Min- 
nesota State Medical Society. One of these talks each 
month is devoted to the subject of malignancy. We feel 
it is better to insert a talk on cancer in a series of talks on 
general subjects of health, rather than announce a series of 
radio talks on cancer alone, because, if we insert them in 
this way, the radio audience does not know when a talk 
on cancer is to be given and, therefore, will listen in, 
whereas these same people probably would not tune in 
just to get a cancer talk. 

In addition, we have a monthly article in Everybody’s 
Health, a health magazine for the laity. We also conduct 
a series of lectures for negroes in the cities of St. Paul and 
Minneapolis. There are 28 of these lectures to be given 
between now and the first of the year, 6 of which will be 
on the subject of malignancy. These are given in negro 
churches, clubs, open forums, and so on. 

The subject of autopsy, in Minnesota, I think is interest 
ing; we have had a school for embalmers at the University 
of Minnesota since 1906, and in that way, have trained 
practically all the embalmers in the state. We have, there 
fore, taught them the need or the advantages of autopsies: 
we have taught them how to embalm an autopsied bod) 
and they all feel very kindly toward autopsies. Asa result 
there is no opposition on the part of the undertakers to ou: 
were fe mortem examinations. We have to get th: 
consent of the nearest relative, but nevertheless, we ge! 
over 70 per cent autopsies on all deaths at the Universit; 
Hospital. 

JosepH E. Genpreau, M.D., Ph.D., Director, Radiu 
Institute of University of Montreal and Province of Qu: 
bec, Montreal: We have tried during the last 5 years | 
organize a radium institute especially for cancer work. |! 
is a radium institute for research and therapeutic purpos: 
It is connected with the Montreal University. The Gover: 
ment furnishes the funds and the university at first ft 
nished the equipment which is not elaborate. We hav: 
high-tension X-ray machines, 200,000 volts for 6, a 
300,000 volts for a new one recently installed and wor! 
for the last 5 months. We have tried to remain indep 
dent; that is to say, we have tried to keep the Radium 
Institute as a separate faculty in the university. To kcvp 
that independent, we have called upon the faculty 
medicine and the faculty of science to break their comn 
connection on the directory of the university. 














The Montreal Hospital, as well as the Government and 
the city of Montreal, has the privilege of sending dele- 
gates. 

We have worked a little in research, especially comparing 
the different methods (American and European especially) 
in X-ray treatment. We are now trying to follow the cases 
with electrocardiographic studies as a research because we 
think that high-tension X-ray work has a very evident re- 
sult upon the heart, which can be followed clinically and 
also in the laboratory work. 
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We are contemplating using much more the funds of the 
University Hospital because we have not a great part of 
that $10,000,000. We are obliged to call upon the Univer- 
sity Hospital which will furnish the greatest part of the 
staff because we think that we must work in group action 
which is now absolutely necessary. 

We have 5 full-time and many consulting physicians and 
surgeons; we have 6 clinicians, and 16 graduate nurses 
working every day, and will treat 50 or 60 cancer patients 
a day. 


THE TUMOR CLINIC OF THE MASSACHUSETTS GENERAL HOSPITAL! 


ROBERT B. GREENOUGH, M.D., F.A.C.S., Boston 


Chairman, Committee on the Treatment of Malignant Diseases 


ITH the recent development of labora- 

tories and institutes for the study of 

cancer in this country and abroad, and 
the opportunities thus provided for the intensive 
study of the surgical pathology of cancer and of 
its treatment by surgery and by radiation, it soon 
became apparent that no one man could attempt 
to cover the whole field, but that a whole group 
of men, well trained each in his own line, and 
working in close co-operation one with another, 
was needed to assure to the unfortunate cancer 
patient the best available diagnosis and treat- 
ment of his disease. Such a group must include 
primarily the surgeon, the surgical pathologist, 
and the radiotherapeutist, but the further co- 
operation of the internist, the dermatologist, the 
genito-urinary surgeon, and other specialists is 
much to be desired. 

It is not alone in cancer that this tendency for 
the group study of diseases has made itself mani- 
fest. Our knowledge of the diseases of the thyroid 
gland, of diabetes, of special blood diseases, and 
of a number of other conditions has advanced 
materially by the application of the group method. 

In 1919 these facts were recognized by Dr. G. 
W. Holmes, chief of the X-ray department of the 
Massachusetts General Hospital, and he invited 
certain interested individuals on the staff to sit 
in consultation with him from time to time to con- 
sider the different classes of cases referred for 
radiation therapy, and to observe the results of 
treatment by radiation. This service began with 
diseases of the skin and of the thyroid, but was 
soon extended to include cancer. From this small 
beginning there grew a most interesting and in- 
structive consultation service, and a degree of 
co-operation and mutual understanding was devel- 
oped between the radiotherapeutic department 
and the general staff of the hospital which had 


0, 


ctober 13-17, 1930. 


not been present before this time, and which is 
still lacking in many other institutions. 

As the advantages of this consultation service 
were more generally appreciated it was felt to be 
unwise to restrict it solely to those cancer cases 
which had been referred to the hospital for X-ray 
and radium treatment, but that all cancer cases 
coming to the hospital for treatment of any kind 
should have the benefit of this sort of group study 
and discussion before the decision was made in 
regard to treatment. 

In April, 1925, therefore, this service was ex- 
panded to a daily, full time clinic, under the name 
of the ‘‘tumor clinic.” A staff of about 20 
physicians and surgeons was selected, including 
especially those men who had been interested in 
cancer problems in the different departments of 
the hospital. A chief of service was selected as an 
administrative head, and the joint responsibility 
for the service, as between the surgical and the 
radiotherapy departments, was definitely recog- 
nized. The staff includes a number of repre- 
sentatives of the surgical and of the radiotherapy 
departments, together with those of internal 
medicine, pathology, surgery of the nose and 
throat, of the genito-urinary tract, neurological 
surgery, and dermatology. Consultants in oph- 
thalmology, orthopedics, and other special de- 
partments are occasionally called upon, and the 
general surgical staff deals with gynecological and 
rectal cases as special subdepartments in the 
general service. It should be said that the Massa- 
chusetts General Hospital is equipped with 
modern high voltage X-ray apparatus, all of the 
necessary surgical appliances, such as electro- 
surgical instruments, and a sufficient amount of 
radium to give adequate treatment to cases of 
cancer of the uterus by the emanation and inser- 
tion methods. 
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The tumor clinic occupies a position intermedi- 
ate between the house service and the out-patient 
department, and deals with cases from each 
service. A daily service, from 9 to 12 o'clock, is 
maintained, but the attempt is made to collect 
groups of cases on certain days in the week, as: 
Monday, leukemia, lymphoma; Tuesday, gen- 
eral surgery; Wednesday, genito-urinary surgery; 
Thursday, nose and throat; Friday, skin; Satur- 
day, gynecological and general surgical cases. 

In order to avoid opposition from other mem- 
bers of the staff, the service of the tumor clinic 
being an innovation at its inception in 1925, was 
made entirely voluntary so far as reference of new 
cases was concerned. No obligation existed upon 
any member of the staff to refer his cases to the 
tumor clinic if he did not so desire. It was our 
belief that we ought to be able to demonstrate the 
advantages of the group study plan so conclu- 
sively as to lead the staff to supply us voluntarily 
with the material, and this has proved to be the 
case. The clinic now has an attendance of from 
200 to 250 cases a month. 

The only obligatory feature of the service so 
far as the rest of the hospital staff is concerned 
is the reference to the tumor clinic of all cancer 
cases discharged from the hospital. This was 
done deliberately in order that all of the follow-up 
work on this important group of cases should be 
systematically carried out by the tumor clinic 
staff. : ; 

For the past 20 years the Massachusetts Gen- 
eral Hospital has enjoyed the advantages of a 
system of special assignments by which, on appli- 
cation to the general executive committee of the 
staff, a group of cases may be assigned annually to 
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one or more members of the staff, in order to con- 
centrate all of the hospital material and permit 
intensive study and productive work. Under 
this arrangement groups of cancer cases have 
been assigned either to individuals or, recently, to 
the members of the tumor clinic staff. With this 
assignment plan, cases of cancer of the breast, 
uterus, and mouth, bone sarcoma, and tumors of 
the brain and cord, are all concentrated in the 
hands of the members of the tumor clinic staff. 

To summarize the advantages which may re- 
sult from the organization of a special cancer 
clinic in a general hospital, it may be said: 

1. The work in cancer cases is placed in the 
hands of those members of the staff who are most 
interested in that subject. 

2. Opportunity is given by consultation with 
representatives of the clinical, pathological, and 
radiotherapeutic departments for mutual instruc- 
tion and increase of knowledge of the disease and 
of its treatment. 

3. A definite rational plan of treatment can be 
determined for each individual case, after consul- 
tation; and the results can be checked and dis- 
cussed, by the group, in the subsequent follow-up. 

4. Concentration of the hospital material per- 
mits greater experience and more productive 
work. 

5. The standards of the hospital for efficient 
diagnosis and treatment of cancer are inevitably 
raised, and this educational effect extends beyond 
the hospital to medical students and to physicians 
in general practice in the immediate vicinity. 

6. The additional expense to the hospital in 
volved in the maintenance of the tumor clini 
amounts only to about $3,000 a year. 
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THE ORGANIZATION OF A TUMOR CLINIC IN A GENERAL HOSPITAL! 


JOHN J. MORTON, M.D., F.A.C.S., RocHester, New York 


Professor of Surgery, University of Rochester School of Medicine and Dentistry 


NHE proper management of patients suffering 
from neoplastic growths has become a prob- 
lem of increasing complexity. It is no longer 

sufficient to refer all such individuals for one type 
of therapy. In order to give the best advice in 
each individual case it is frequently necessary to 
consult other physicians who possess specialized 
knowledge and training. It is a decided advan- 
tage, therefore, if all such patients can be referred 
for decision to a group of physicians acting as the 
nucleus for a tumor clinic. 

In the University of Rochester Medical School, 
an effort has been made to refer all ambulatory 
patients with tumors to such a clinic. All cancer 
patients discharged from the hospital following 
operative or other forms of therapy are also sent 
to this clinic for further treatment and for follow- 
up care. Cases requiring a specialized form of 
therapy such as electrocoagulation or radium 
application through the cystoscope as in bladder 
tumors are best handled in the special clinic 
equipped for this service. Consequently the 
urological and the gynecological clinics take care 
of their own cases with neoplastic disease and 
obtain assistance from the radiological depart- 
ment when necessary. All the other specialists 
refer their cases directly to the tumor clinic for 
treatment. On the other hand, owing to the fact 
that the medical school and university hospitals 
are housed under one roof, it is possible for the 
tumor clinic readily to get the opinion of any 
specialist in pathology, bacteriology, biochemistry, 
medicine and surgery, etc. 

The personnel of the tumor clinic consists of 
surgeons, radiologists, surgical pathologists, medi- 
cal students, nurses, social service workers and 
secretarial assistants. The fourth-year medical 
students are assigned in rotation to this clinic. 
They record histories and physical and laboratory 
examinations on every new case and make 
follow-up examination on all the old cases. They 
are required to estimate the clinical index of 
malignancy (Lee) and the histological index 
(Broders) from the pathological sections when 
available. The patients are then seen by the 
surgeons and radiologists in consultation; the 
treatment is outlined; further laboratory exami- 
nations are ordered if indicated; and there is free 
discussion of the individual problem in every 
Instance. In this way the examination, diagnosis, 


prognosis, and treatment are presented. Students 
may then be referred to similar cases under 
treatment so that they may get a broader view- 
point as to the course of any given type of neo- 
plasm. 

With very few exceptions a biopsy is required 
before any form of radiation therapy is instituted 
in the group of malignant tumors. Although it is 
granted that this is not always essential yet it 
gives such information as to the radiosensibility, 
the grade of malignancy and the probable prog- 
nosis that it is considered too valuable to omit. 
We are convinced that a biopsy taken with due 
care does no harm. After several years it may be 
possible to make a correlation between the gross 
appearance, the evolution of the lesion and other 
similar cases with a known pathological picture 
so that this step may no longer be necessary. 

The presence of clinicians in the clinic insures 
against the tendency to give radiation treatment 
without adequate examination and discussion. 
The presence of radiologists insures against the 
tendency toward surgical intervention on every 
possible occasion. One group acts as a balance 
wheel against the other. 

It has been found advisable to see all these pa- 
tients inrooms provided in the roentgenological 
clinic. In this way when radiation is decided upon 
the patient is saved dressing for transportation 
to another part of the hospital. The clinical 
facilities for laboratory examination are in adjoin- 
ing rooms. 

The follow-up of patients with malignant dis- 
ease deserves the most careful consideration. All 
physicians treating such individuals should feel a 
keen sense of responsibility for their after-care. 
Only in this way can the early recurrences or 
regional metastases be noted in time to receive 
prompt attention. The patients fall naturally 
into two classes, one undergoing active treat- 
ment, and the other receiving only follow-up 
examinations. Patients getting active treatment 
are seen at least once in 3 weeks. Follow-up 
examinations are made at least once in 3 months 
on patients who have passed through the active 
treatment stage. In order to safeguard against 
failure to keep appointments, the name is placed 
in a date file on the return date given the patient. 
When the date arrives, the name of the patient 
appears. Unless the appointment has been met, 
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a letter is immediately sent to the patient asking 
why he did not keep his appointment with the 
clinic. In case no answer is had to the letter 
within a reasonable time, the social service worker 
is asked to find out if possible why the patient 
has not come in. 

From the surgical side, the university hospitals 
are equipped with all the most modern electric 
scalpels and apparatus for electrocoagulation, 
electrodesiccation, etc. The roentgen-ray depart- 
ment has at its disposal the whole range of 
therapeutic radiations from infra-red to y-rays of 
radium. There is a 300,000-volt, deep therapy 
X-ray machine which is adequately provided with 
ionization chambers to measure accurately the 
roentgen-ray dosage. There is only a moderate 
amount of radium available and this is a draw- 
back from two standpoints: namely that the ra- 
dium is not always available when it is needed; 
and, second, that the supply is not in plastic 
enough form, which fact restricts its usefulness. 

This leads naturally to a discussion of the 
faults common to the establishment of an ideal 
tumor clinic in any general hospital. Scarcely any 
such institution has sufficient money to invest in 
the proper amount of radium so that it may be 
put into emanations. Very few general hospitals 
would be able to provide a personnel sufficiently 
trained to handle such an emanation plant if it 
were possible to get one. The lack of excess funds 
prevents the general hospital from buying radium 
emanations from outside. And yet there are a 
great many patients who would be benefited by 
such therapy which cannot be supplied by the 
general hospital. If the hospital happens to be a 
teaching hospital, this side of the instruction can- 
not be properly taught. 

It seems peculiar that so few steps have been 
taken in the United States to meet this situation 
in a co-ordinated way. There is no more pressing 
problem concerning the public health than that of 
the cancer situation. And yet even when a well 
trained group of physicians is ready to use all the 
most modern treatment as advocated by the few 
big cancer institutes, there is no equipment with 
which to work. Is it not time that the state or 
national public health services make provision for 
the establishment of radium centers by the loan 
of adequate amounts of radium to general hos- 
pitals, with well trained and qualified staffs of 
physicians? In Great Britain 12 such centers 
have been established as national radium cen- 
ters where the government provides for the treat- 
ment of its citizens. The results obtained have 
already more than compensated for the expense 
involved. 








DISCUSSION 


JonaTHAN M. Warnwricat, M.D., F.A.C.S., President, 
American Society for the Control of Cancer, Scranton, 
Pennsylvania: This meeting is an expression of the fact 
that cancer is no longer a one man job. It seems to me that 
as far as the hospital’s contribution to the cancer problem 
goes, we have two very definite lines to think about: first, 
the special cancer hospital or the special cancer institute; 
and, second, tumor clinics in general hospitals, 

I want first to emphasize what seems to me to be a very 
important fact, and that is this: that these two lines do not 
in any way conflict with each other; no matter how much 
a man may be in favor of one of these branches in particu- 
lar, he should be just as much in favor of the other. In 
fact, each one can play very definitely into the hands of the 
other. If we needed any more enthusiasm for special clinics, 
Dr. Ewing has very definitely supplied it and I do not 
think it is necessary to try to amplify that in any way. 

I think we need bigger and better special hospitals and 
lots more of them. However, it will be a very, very long 
time before the special hospitals will be able to provide for 
even a fair number of cancer cases. Take, for instance, the 
experience right on Manhattan Island under the shadow 
of the Memorial Hospital. The Memorial Hospital is 
certainly second to none in the world as far as service to 
cancer patients goes. However, as Dr. Ewing himself told 
me the other day, the Memorial Hospital treats only : 
very small portion of the cancer patients treated on Man 
hattan Island, and for every cancer case, for instance, 
that is treated in the Memorial Dispensary, I think ther: 
are scores that are being treated in physicians’ privat: 

offices by physiotherapy or one means or another, which 
may or may not be of influence in the cure. 

For every patient treated in the wards of the Memoria! 
Hospital, there are many more that are treated in smalle1 
metropolitan hospitals not especially interested in cance! 
and even in small nursing hospitals superintended by 
trained nurses scattered all over Manhattan Island. 

So it is going to be a long time before the special cance: 
clinics can accomplish much statistically in the care o! 
cancer patients. Awaiting that time, we must constant], 
improve the service of the general hospitals. 

One thing I do hope will come out of this meeting, an 
that is this: that the College of Surgeons will increas 
their watchfulness of the treatment of cancer patients 
general hospitals. I hope that the College will begin «| 
once to have their investigators who trav el from one hi 
pital to another insist that the service to cancer patici 
be improved upon. 

In the meantime I trust that we all will give our heari) ' 
support not only to the special hospitals but to the gen 
hospitals. Then with such an arrangement I hope that 
1933 it will be the policy of the Ame rican College of S V 
geons that no hospital be considered approved unless it 0 
gives adequate service to cancer patients through t)\ 
media of tumor clinics and of other means mentioned. 


Henry Scautz, M.A., M.D., LL.D., F.A.C.S., Chicaxo t 
It has been estimated that among the veterans of !/ic Ci 
World War, about 300,000 will die eventually from cancr, C 
and that in addition about 100,000 under favorable «ir a 


cumstances will be cured, which means that in all prol): 
ity about 400,000 veterans at one time or another 
suffer from cancer. The United States Veterans’ bu 





has estimated that probably 250,000 of these men ill N 
apply for treatment to one or another of the diagno sti Pp 
clinics or hospitals. Thus the question is very impor nt H 
and a start has been made toward its solution as follo 

In the Central States—from Canada to the Gui! 0! al 


Mexico, and from the Allegheny Mountains to the Sirras 5c 











—every veteran who is suspected of having cancer will be 
sent to the cancer center which has been established at the 
I-dward Hines, Jr. (United States Veterans’ Bureau) Hos- 
pital near Chicago. In this institution a wing has been re- 
modeled and furnished with 150 beds, and a floor has been 
provided with a complete equipment for the treatment of 
cancer, that is, a surgical unit, an emanation plant, and a 
treatment room for the surface application of radium, 
especially the application of large amounts. The hospital 
has in possession 2,275 milligrams of radium. One gram 
has been placed in solution for emanation. 

The organization has been divided into the ward service, 
the technical service, and the tumor clinic proper or treat- 
ment service. The ward service consists simply of ward 
surgeons who do the ordinary ward work and supervise the 
daily care of the patients. The technical service has two 
doctors who serve alternately. These men are not only 
doctors but are trained physicists and understand emana- 
tion therapy. With the help of the technicians, emanation 
can be obtained daily; and the amount of emanation con- 
tained in a seed measured, the radium which is to be used 
in deep seated cancer supervised, and at the same time 
minor radium applications made. These men will be on 
service for only 2 weeks and in the next 2 weeks, supervise 
and execute the X-ray treatments in the X-ray therapy 
department. Thus it is hoped that the accumulation of 
radiation may be dissipated. In other words, the two 
teams alternate their services every 2 weeks. Should one of 
the men be ill or absent, the staff can double up and the 
organization thus continues without interruption. 

The tumor clinic itself consists of a general surgeon; a 
urologist; an orthopedic surgeon; a dermatologist; eye, 
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ear, nose, and throat surgeon; a neurologic surgeon and a 
cardiologist. Additions to the staff can be made as neces- 
sity demands. The surgical department has especially 
trained tumor pathologists who are placed at the service 
of this clinic, and, of course, there is a pathological room 
directly in connection with the surgical rooms. 

The object of the tumor clinic is to see and study every 
case that is admitted. It has seemed best that if a patient 
is suspected of having cancer, the diagnosis should not be 
made at the place where the patient lives, but rather that 
he be sent to the institution where the biopsy or diagnosis 
can be immediately followed by the properly indicated 
treatment. 

In this tumor clinic also we hope to train each surgeon 
and to familiarize him with radiation therapy, for we be- 
lieve that it is much easier to teach a surgeon the proper 
technique of the insertion of radium seeds than it would 
be to teach a man who owns radium surgical procedures. 

With this unit we hope to train other units in the service 
because as years go by it will be necessary to establish other 
cancer centers in various parts of the country. 

It may interest you to know that last June at the County 
Hospital in Chicago a similar tumor clinic was formed. 
During the summer various services were organized and it 
is intended to hold a weekly cancer clinic to which all the 
medical students and the medical participants who so 
desire may come, so that they may learn how a cancerous 
disease should be diagnosed and how it should be treated. 

I feel that these two developments in Chicago and 
vicinity will probably do more for the stimulation of the 
erection of similar clinics and institutes in the Central 
States than any other undertaking has so far 





THE WESTCHESTER PLAN 


A County METHOD FOR CANCER CONTROL! 
H. R. CHARLTON, M.D., BronxviL_e, New York 


Chairman, Westchester County Committee 


SHOULD like to describe briefly the work 

which for the past year has been going on in 

Westchester County in the State of New 
York. 

A little over a year ago Dr. Howard Taylor pre- 
vailed upon me to take up the question of control 
of cancer in my county. As this is the type of 
problem which interests us all it occurred to me 
that a vigorous county organization might be- 
come an example for the development of other 
county units through which by close co-operation 
an active intensive and effective state warfare 
could be waged against malignancy. 

In Westchester County, which is bounded by 
New York City on the south, extends north to 
Putnam County, is bounded on the west by the 
Hudson River and on the east by Connecticut 
and Long Island Sound, we have a population of 
500,000 people, 15 hospitals, and 560 doctors in 


active practice. This county in 1930 was per 
capita the wealthiest in the world. It was very 
obvious that with this background we would im- 
mediately be able to develop a very extensive 
campaign. A committee of twenty doctors was 
appointed to take up the work. During this first 
year we have developed the sort of service fur- 
nished by the New York City Committee, that is, 
the establishment of a central office with capable 
clerical assistants. Through this central office we 
have directed patients and assisted doctors in 
their cancer problems through correspondence 
and by telephone. We developed a drive for 
funds and secured $12,000 with which to institute 
the work. Lectures were given to groups of 50 or 
more people, 100,000 educational pamphlets and 
leaflets were distributed to doctors and to the 
public. There have been printed 936 newspaper 
articles and we have received 1,986 clippings. 
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A great deal of out-door advertising has been 
done by means of posters and car cards. 

Our staff presented one symposium before the 
County Medical Society. Similar practices have 
been previously carried on by the American 
Society for the Control of Cancer but limited 
entirely to large cities. 

From here we started on an entirely new ven- 
ture. Believing that in order to intensify the 
interest and bring our subject more forcibly be- 
fore every man in general practice, it would be 
necessary in some way to bring to his attention 
regularly and systematically the possibility of 
malignant disease diagnosis and control. This 
has been accomplished. 

The incidence of cancer in Westchester County 
is such that a physician sees perhaps four patients 
with cancer per year, which number is not enough 
to keep each man on his toes for the early recog- 
nition of the disease. One method of keeping the 
matter before the doctors of Westchester County 
has been to secure letters concerning cancer from 
prominent investigators of the world. These 
have been distributed at regular intervals so that 
every doctor in the county has received this per- 
sonal contact. These letters are also sent to hos- 
pital internes and interested individuals beyond 
the county limits. 

We also planned a circulating library on malig- 
nant disease for the doctors of Westchester. It 
was soon obvious, however, that a library might 
not be sufficiently used. Westchester is a large 
county and it is difficult to get books back and 
forth. We are therefore placing regularly each 
month, on the staff tables of hospitals throughout 
the county periodic literature for the use of the 
attending stafis. As time goes on we expect to 
purchase book by book the important works 
covering various phases of malignancy and to see 
that these are available to each hospital, being 
sent from one to another at intervals. 

In addition to distribution to laymen and to 
doctors of literature on cancer we are extending 
use of free radium emanation for carefully se- 
lected cases and in the past few months have 
taken care of six patients. An interesting feature 
of this service is that where we have given radium 
—and it has been delegated in each instance to 
physicians who are trained in its use—members 
of the patient’s family are paying, on their own 
volition, to the central organization, small sums 
of money at intervals. 

Progress has been so rapid in this first year, the 
doctors are so enthusiastic about the work, and 
the public nursing organizations are so much in- 
terested in it that last week I discussed before a 





group of prominent women of the county the 
possibility of starting within a reasonable time, 
the first small unit of an ultimate cancer hospital 
for Westchester. Realizing how great is the de- 
mand for cancer beds in our cities and the total 
inadequacy of present establishments, looking 
forward to a tremendous increase in population, 
we have asked for a tract of 30 acres of ground to 
be situated about half a mile from a railroad sta- 
tion near one of our prominent parkways. A few 
years from now we hope to be able to have an 
institution where we can properly care for, at 
first, hopelessly ill, who now must suffer and die in 
the most wretched surroundings and without 
proper care, and where in time a special cancer 
hospital may be developed. As we are planning 
for an abundance of ground and are looking a 
long way ahead, say 50 years, it is conceivable 
that here in Westchester, close to New York City, 
may develop one of the cancer institutes which 
have been discussed by Dr. Ewing. 

The idea that I wish to bring before you is this: 
If the Westchester plan is a success and from this 
beginning similar institutions are founded in vari- 
ous other counties of the state, New York will 
then have enormously powerful agents with which 
to combat cancer and undoubtedly the first result 
will be that cancer patients will be brought to hos- 
pitals in an early stage of the disease instead of 
when it has progressed to the hopeless phase. 

If Ward and Farrar can show from their well 
known work at the Woman’s Hospital that 30 or 
better per cent 5 year cures are obtained, i! 
Healey can take the earliest types of carcinoma 
of the cervix and show better than 60 per cen! 
arrest, if Bloodgood’s assertion that 70 per cen! 
of cancers of the breast are curable if discovere«| 
early enough, then it would seem that the presen! 
difficulty lies not with cancer institutes, specia! 
cancer hospitals, and the men working in thes 
institutions but with an interval group working 
between these hospitals and the general publi 
In other words the difficulty lies in the fact that 
the doctor has not been properly informed of the 
importance of early diagnosis and immedia 
treatment nor the public to seek advice in time 
to get the best results from proper, adequate care. 

During 1931 twelve regularly advertised clinics 
will be functioning under our direction and a 
public health nurse will be employed to keep ani 
co-ordinate their records and follow up all cascs. 


DISCUSSION 


Eviot ALDEN, M.D., F.A.C.S., Member, Malignancy 
Board of the Hollywood Hospital, Hollywood, California: 
I was very much interested in Dr. Ewing’s paper. He said 
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that it takes $10,000,000 to run a cancer hospital. I came 
here to find out what can be done with $1,000,000. 

Our problem is a private general hospital with no cancer 
service. The cancer committee was formed about 3 years 
ago and consists of a gynecologist, a surgeon (both mem- 
bers of the College), a radiologist, a pathologist, an intern- 
ist, a urologist, and a proctologist. We are working along 
by ourselves, but we need help. I feel sure from what I 
have learned today that there is a place for the smaller 
institution, but I think it requires co-operation and I am 
going back to try to do everything I can to co-operate with 
the College of Surgeons in this work. 

The first essential it seems to me is a uniform method of 
keeping records and uniform control so I think we should 
all, no matter how small we are, join the circle and do all 
we can to improve our methods of handling cancer cases. 

CHARLES K, P. Henry, M.D., F.A.C.S., Member, Can- 
cer Clinic at the Montreal General Hospital, Montreal: We 
do not have what we might call a tumor clinic or a cancer 
clinic, but we have a radium therapy department (of which 
I happen to be the chairman) that has undertaken to act 
as a nucleus for such a purpose. On that committee we 
have two surgeons, a urological surgeon, a dermatologist, 
the director of the X-ray department, an associate in 
gynecology, and other consultants as we require. The ra- 
dium in our possession has come to us by a gift of a member 
of the committee of management. We have over half a gram 
at present and we have available funds for the purchase of 
another half gram. It is the intention of the committee at 
present to confine ourselves to therapy with radium salts in 
the form of needles, tubes, etc., but we are attempting to 
provide some means for radium seeds as needed. At pres- 
ent, through the courtesy of Dr. Gendreau of the Radium 
Institute, members of the staff have been able to obtain 
for public or private patients radium seeds when required. 

It is felt by several members of the committee that the 
proper step for the hospital to carry out will be the estab- 
lishment of a tumor clinic based on the plan so admirably 
carried out by the Massachusetts General Hospital. We 
have no possibility, at least as far as the English hospitals 
in Montreal go, of having a cancer hospital itself. There 
are two very large hospitals, each has its own equipment, 
and each is supplied with a certain amount of radium. 
Necessarily, both hospitals have quite adequate X-ray 
apparatus for therapy. We feel that for the present we will 
have to work along on the plan that we now have. We 
have our scheme of records based upon the Radium Com- 
mission of London, England, and our forms with the illus- 
trations are divided into 6 sheets; one, we will say, for 
mouth and tongue, one for breast, one for rectum, one for 
the genito-urinary tract, and so on. There are 6 forms in 
use, so that we will have standardized reports and follow-up 
notes kept in the proper manner. 

The staff of the radium room is composed of a custodian 
who handles all radium, prepares the needles, the dosage 
requisitioned; and a full-time stenographer. Our patients 
on coming back to the different clinics in the dispensary 
call on the man in charge. The girl comes down with the 
folder which contains every item of information regarding 
the patient to be treated and this record is kept complete 
from time to time as he comes back for treatment or 
observation, These records are kept in one place and do 
not in any way supersede the hospital records of that 
patient, neither in indoor (no matter what department), nor 
in outdoor dispensary, but the radium report, which is 
practically a cancer clinic report, does carry the number 
of the indoor record or of the outdoor record card of the 
patient, 

_Josera McFartanp, M.D., Professor of Pathology, 
University of Pennsylvania, Philadelphia: Some years ago 
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I suddenly became overwhelmed by an inferiority complex 
that made me feel extremely uncertain regarding deduc- 
tions that I had been accustomed to make and that I now 
believe to be largely erroneous. For several years I have 
been a kind of consulting pathologist to pathologists and 
surgeons regarding tumor material, and after much thought 
on the subject it seemed to me that if we could establish 
central bureaus to which specimens could be sent from all 
of the hospitals in a city or in a vicinity, sufficient material 
and data might be gathered to enable more accurate diag- 
noses and prognoses to be made. I explained my ideas to 
some of my friends. They sympathized with me and in 
time secured a small sum of money with which to start 
such a center in Philadelphia. 

We began our work ona small scale. We sent out letters 
to the laboratories in all the hospitals in Philadelphia, 
asking them to become members of this Central Bureau 
for the Study of Tumors. I called it by that name because 
I had not the slightest idea what its ultimate destiny or its 
subsequent problems might be. We received 45 answers 
and started with a membership of 45 hospitals. This num- 
ber has now diminished to 4o through certain consolida- 
tions and the fact that some never sent us material and 
therefore were dropped. 

Into this Central Bureau have come in less than a year 
specimens of more than 1,000 tumors of all kinds, prin- 
cipally carcinomata. One of the first things that we 
noticed in connection with our work was that some of the 
sections were very poorly prepared, showing that the 
technical work in some of the smaller hospitals was not 
all it should be. By judicious criticism on the part of the 
collector of the material, the quality of the laboratory 
work done in those institutions has been greatly improved. 
We have also succeeded in getting a number of the hospital 
technicians to come to the laboratories of the University 
of Pennsylvania where we have given them gratuitous in- 
struction in how to prepare sections for study. 

Another interesting thing brought out in this work has 
been the matter of record keeping. While many of the hos- 
pitals keep comprehensive records, some keep records 
which are of no value whatever. Therefore, when our rep 
resentative began to make inquiries regarding the ma- 
terials he collected at the different hospitals—informa- 
tion that should have been on the history record sheets 
there resulted a desire to improve the system. We hope 
that eventually all of the hospitals in Philadelphia will 
realize the necessity of keeping complete records and of 
instituting follow-up systems. 

We have so far succeeded in securing a collection of 
slides that can be used to assist in identifying in the future 
tumors of doubtful nature. We are now following up every 
one of the cases that is registered in the Bureau, and if 
we are successful in this follow-up and are able to keep 
track of the patient from the time of first examination un- 
til the patient dies, we should be able to determine ex- 
actly how long a patient may live with a given type of 
tumor, no matter what the type of treatment. 

Through the hospital record numbers it will be possible 
for future students to learn how the cases have been 
treated, and by grouping the cases it may be possible to 
determine whether results in one hospital differ from those 
in another hospital and whether one system of treatment 
is superior to others. 

I believe that the future holds much in store for us from 
the work of central bureaus such as the one located in 
Philadelphia. What the ultimate outcome will be I can 
scarcely foretell, but I do believe that it may lead to an- 
other very important matter and that is the governmental 
registration of all cases of malignant diseases. I believe 
that such registration should be contined not to the city 
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alone, not to the state alone, but that it should be prac- 
ticed in the entire country and that there should be one 
Central Bureau directly under the supervision of our 
Federal Government. The United States Government 
seems to find no difficulty in a system of bookkeeping that 
concerns the pocketbooks of all of us, and I see no reason 
why it should not interest itself with a bookkeeping system 
concerned with the health of its citizens. We should be 
able to know the cancer families, the diabetes families, 
the high blood pressure families, and the feeble minded 


families. Would not such statistics help to solve the 
question of the etiology of tumors, of the tumor inheritance 
of families, and the advisability of members of such fami- 
lies intermarrying? 

This is but a beginning but I believe that the possi- 
bilities of such bureaus in the future is limitless. I am 
glad to say that the Bureau here in Philadelphia has 
met with such enthusiastic approval that similar bureaus 
are being started in other parts of the country and in 
Australia. 





STATE-AIDED CANCER CLINICS IN MASSACHUSETTS! 


HERBERT L. LOMBARD, M.D., Boston 
Massachusetts State Department of Health 


AOR nearly 4 years state-aided cancer clinics 
have formed an important part of the pro- 
gram for the Massachusetts Department of 

Public Health. These clinics, located in 16 cities 
and towns, are easily accessible to all citizens of 
the commonwealth. They have been established 
in an attempt to improve the facilities available 
for diagnosis and treatment and to decrease the 
existing delay on the part of the public in seeking 
advice at an early stage of the disease. 

Group specialization is needed in the diagnosis 
and treatment of cancer. As the average physi- 
cian in Massachusetts sees between 4 and 5 cancer 
cases a year and these of different types, he can- 
not be expert in diagnosis of malignant disease. 
The Massachusetts program endeavors, by con- 
centrating the cancer cases among groups of phy- 
sicians, to form centers where adequate clinical 
diagnosis and therapy will be available. All other 
physicians should be taught that specialization in 
cancer is needed. 

As we near the completion of the fourth year 
of our activities the time seems fitting to review 
our progress. Evaluation of a 4 year program on 
cancer is most difficult. Death rates will con- 
tinue to mount for nearly 2 years after the cessa- 
tion of the actual increase in the disease. Cures 
can be determined only after years. The reported 
interval of delay on the part of the patient before 
seeking medical advice may serve as some indica- 
tion of the value of the service, but human testi- 
mony is subject to great error. Social follow-up 
furnishes an indication of the present condition of 
patients but it obviously has its limitations. The 
opinions of physicians and the public regarding 
the clinics are of some value, but at best our 
methods of evaluation are poor. 

The department maintains a 115 bed cancer 
hospital with an out-patient service which acts as 


a model for the state-aided clinics. The group 
method of specialization is used here. Difficult 
cases found in the clinics can be referred to this 
institution. 

The clinics are organized in the following man- 
ner: An opportunity is asked to present the pro- 
gram to the organized medical profession of a 
given city. If it seems suitable, the local medical 
society passes a vote of support to the program 
and authorizes the appointment of a local medical 
cancer committee. This committee is responsible 
for determining where the clinic or clinics shall be 
held, for outlining the policies, organizing the 
staff, supervising the quality of service, and 
directing the growth. The department meets 
with this committee to determine how it can best 
assist with its resources in personnel, supplies, 
and funds. 

This policy has prevented the establishment of 
clinics in a very few communities, but in most 
parts of the State the medical profession has been 
co-operative. This method of approach seems 
sound, for while it might well have been possibl: 
for the State to conduct clinics without loca! 
medical sanction the antagonism aroused woul 
have more than offset the results obtained. 

The cancer committees have met many prob 
lems in the administration of the clinics. In 
some communities medical jealousy has require:! 
a divided clinic which meets in several hospitals 
This naturally decentralizes the cancer load. Ro 
tating services staff other clinics, while in stil! 
others, one doctor conducts the clinic. Such 
clinics are in opposition to the policy of group 
service. A few clinics arrange for a specialist 
from Boston to consult with them at regular in 
tervals. This practice is both constructive an‘ 
destructive. The presence of the specialist raises 
the interest and efficiency of the staff but tencs 
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to detract from clinic attendance between his 
visits. The opinion of the medical profession on 
this and other points was obtained by personal 
interviews with 75 per cent of the doctors in one 
of the better clinic cities. One-sixth of this group 
thought that the clinics should be conducted 
wholly by outside specialists. They asserted that 
diagnosis by the regular staff was not of sufficient 
worth to warrant the existence of the clinics. 
Whether this attitude was due to professional 
jealousy or genuine conviction is problematical, 
but it raises an important question. 

The Massachusetts state-aided cancer clinics 
admit patients for the first visit irrespective of 
their financial status. Subsequent care is based 
on the medical, social, and economic findings. 
This gives ground for criticism. In most of the 
clinics, diagnosis is free. About one-sixth of the 
doctors in the local survey deplored this so-called 
clinic abuse and others felt that charges should be 
pro-rated. In some cities the inability to organize 
clinics was due largely to the policy of allowing 
financially independent individuals to attend 
them. As State money is used in the clinics, it 
seems just that all citizens of the Commonwealth 
should be benefited alike, but this policy is so 
radically different from the general clinic manage- 
ment that it seems reactionary almost to the 
point of State medicine. 

The great majority of patients attending the 
state-aided cancer clinics are on a higher economic 
level than those attending other out-patient clin- 
ics in the same hospital. They belong largely to 
the so-called middle class. The very poor and the 
very rich comprise a much smaller percentage of 
the attendance. In one clinic city nearly every 
person attending the regular out-patient depart- 
ment is known to one or more of the organized 
charities, while among the patients visiting the 
cancer clinics only a few are known to these 
agencies. 

When the diagnosis is made, the financially 
independent person is referred to his family 
physician or if he has none is given a list of names 
of qualified physicians. In some cases a person 
unable to pay is treated at the clinic and in others 
is cared for by the organized charities. 

Objections to this policy are many. Physicians 
frequently claim that the clinics are not sufficiently 
careful in estimating the financial rating of the 
individuals. The list of physicians furnished is 
also criticized. Some patients who return to their 
own doctors receive inadequate treatment. Most 
of the clinics cannot furnish adequate cancer 
therapy, due to lack of sufficient radium or high 
voltage X-ray machines. Theoretically, the pa- 


537 


tients needing such treatment are referred to the 
State cancer hospital, but in many instances they 
do not wish to travel to the institution. More 
adequate facilities are needed. 

The physicians in the city surveyed freely ex- 
pressed their opinions of the state-aided clinics. 
Two-thirds of them favored them, while the re- 
mainder considered them harmful or needing 
some change. About the same proportion felt 
that clinics benefited the cancer patients who 
attended, those who did not attend but sought 
advice elsewhere as a result of publicity, and the 
non-cancer patients who were reassured and 
given advice. The doctors who disagreed with 
the majority discussed poor diagnosis in the 
clinics, failure of reassurance for the non-cancer 
group, and the danger of publicity sending pa- 
tients to the quacks. 

The educational activities of the Department 
are directed toward both the physicians and the 
general public. Demonstration clinics under the 
supervision of nationally known authorities are 
held at frequent intervals. Some of these are in 
connection with the local clinics, others with the 
State cancer hospital, while on two occasions the 
hospitals in Boston co-operated with the Depart- 
ment in furnishing graduate instruction. At one 
of these in 1929, 211 doctors attended, a con- 
siderable number of these being men who were 
not members of the State Medical Society. 
Several of the clinics at stated periods have con- 
sultants from Boston. While these meetings are 
not usually in the nature of teaching clinics, 
physicians who bring their patients are given an 
opportunity to observe. 

It is our opinion that the cancer clinics have 
stimulated physicians throughout Massachusetts 
to a greater interest in cancer. However, the 
doctors in our surveyed city felt that the presence 
of the cancer clinic was a negligible factor in the 
stimulation of their interest. 

Lay education is being conducted both by the 
central office and educational committees in the 
clinic cities. These committees, which are 
appointed by the local medical cancer committee, 
are composed of such key people in the com- 
munity as presidents of chambers of commerce, 
rotary clubs, women’s organizations, and the 
like. These committees have charge of newspaper 
releases, radio broadcasts, special lectures, and 
studies of the resources of the community for the 
care and treatment of cancer. 

Newspapers are instrumental in bringing a 
large number of the patients to the clinic. In 
1929, 35 per cent of the clinic attendance was 
due to this form of publicity. A speakers’ bureau 
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is maintained which supplies authentic talks on 
cancer to any organization requesting them. The 
radio, the motion picture, and numerous pam- 
phlets are used. While we resort at infrequent 
intervals to intensive campaigns such as Cancer 
Weeks, it is the policy of the Department to keep 
cancer continually before the public. In some 
cities there is a feeling that our educational propa- 
ganda is too extensive. That the people are 
getting tired of hearing so much about cancer is a 
rather frequent criticism, but the vast number of 
questions that are always asked a speaker at 
public meetings rather belies this. 

Three measures of the effectiveness of publicity 
are the interval of delay between the first symp- 
tom and consultation with a physician, the vol- 
ume of patients consulting with physicians for 
cancer, and the amount of phobia aroused. The 
majority of doctors in the surveyed city felt that 
cancer patients were coming to them at earlier 
intervals since the establishment of the clinics. 
This is in contrast to our experience with clinic 
patients. Here the interval remains about the 
same, 614 months before the first visit to doctor 
and about 1 year before the first visit to the clinic. 
About one-third of the doctors in the surveyed 
city said that they were getting more patients 
since the clinic opened. Nearly three-fourths of 
the doctors interviewed felt that cancer phobia 
has increased. Two-thirds of this group, however, 
felt that this phobia is beneficial while a few con- 
sidered it a menace and beneficial only to quacks. 
Many doctors said that there was more interest 
than phobia being created. 

Social service is carried on in every clinic. In 
the hospitals where this service already existed 
the social worker has taken over the activities of 
the cancer clinic, using what assistance is neces- 
sary. In many of the clinic centers no social 
service had ever been attempted and it was 
necessary for a social worker to be procured. 
The larger part of the State funds in these clinics 
is being used for this purpose. 

The social worker makes the first contact with 
every patient and follows the cancer patient until 
death, and the non-cancer patient, who needs 
treatment, until under the care of a physician. 
If the cancer patient moves into another locality 
the social worker in charge of that section of the 
State is notified. Very few cases are lost, the 
majority of these being individuals who moved 
into other states. 

Social follow-up is carried on irrespective of the 
financial status of the patient. In the doctors’ 
survey about one-sixth of the physicians felt that 
more social service was needed. Apparently their 





desire was not to increase the type of service 
which is being rendered but to prevent patients 
who are able to pay from receiving free treatment 
at the clinics. While the social worker in the 
clinics gives much of her time to the economic 
problems of the destitute cases, she does not 
attempt in most cases to classify those in better 
circumstances other than by questioning them. 
Her work is primarily to arrange for the cancer 
patient. This seems more advantageous than 
having the social worker spend a large part of her 
time in determining the economic status of all 
patients, even though clinic abuses exist to a 
considerable extent, which is doubtful. 

It is estimated that about 5 per cent of the 
cancer population of Massachusetts attends the 
clinics each year. The delay between the first 
symptom and the first visit to the clinics has re- 
mained practically the same. There has been a 
decrease of about 16 per cent in the attendance 
during the past year. In 6 of the clinics the de- 
crease is significant from a statistical standpoint; 
in 2 there has been a rise; and in the other 4 there 
has been no change. The larger communities and 
the state cancer hospital show a fairly stationary 
attendance. Several of the smaller cities have a 
marked decline. 

Over three-fourths of the cancer seen at the 
clinics are lesions of the mouth, uterus, breast, 
and skin. This, of course, is radically different 
from the location of cancers obtained in the death 
records. 

One-fifth of all the patients have never con- 
sulted physicians for their condition prior to 
seeking advice at the clinics. A third of the at- 
tendance is due to newspaper publicity and an- 
other third to doctors. 

It is impossible to measure the cures at this 
period but some estimate of the clinic program 
may be obtained by comparing the percentages 
of the 1927 and 1928 clinic patients alive at the 
end of 2 years. There were 50.5 per cent of tlic 
1927 cases and 64.4 per cent of the 1928 cases 
alive 2 years after going to the clinic, and the 
difference between these rates is statistically sig- 
nificant. This difference applies not only to totul 
cancer but also to cancer of the buccal cavity, 
female genitals, and skin. This may indicate an 
improved quality of service in the clinics and the 
subsequent follow-up, or more favorable cases 
coming to the clinic, or perhaps both. 

The records show that about 1 per cent of the 
cancer patients who attended the clinics in 127 
have been lost to social service. About one-iiith 
of the skin cases have already died; two-thir«s ol 
the breast cases; slightly more than that oi the 
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female genitals cases; and one-half of the mouth 
cases. These findings seem too high to warrant 
optimism and emphasize the dangers of delay. 

In a study made of the reason for this delay we 
found that about one-half of the patients delayed 
in consulting a physician because they felt their 
condition was not serious, also one-half of the 
patients delayed treatment for 6 months after 
seeing a doctor. One-fourth of this last group did 
not receive adequate treatment because of poor 
advice furnished by physicians. 

An estimate from a doctors’ questionnaire in 
1928 indicates that for every patient seeking ad- 
vice at the cancer clinics, 22 go to the private 
physician. Whether or not they go earlier than 
to the clinic is problematical; whether or not they 
receive as good or better treatment is problemati- 
cal; but the fact remains that we must educate 
the physicians to detect cancer earlier and we 
must insist that the public go to their doctors. 


CONCLUSIONS 


The clinic experience of the past 4 years in 
Massachusetts is pointing the way toward more 
adequate service for the future. It is extremely 
probable that some of the existing clinics will be 
abandoned. The policy of developing specialists 
in various communities does not seem to be work- 
ing out, and the present tendency suggests a 
more concerted effort to increase the diagnostic 
ability of the whole profession through frequent 
consultative service, graduate courses in cancer, 
and demonstration clinics. Education and social 
service seem reasonably adequate and should be 
continued. Efforts should be made to improve 
the equipment in hospitals for good cancer service 
and patients must be referred to their physicians. 

The burden for cancer control belongs to the 
rank and file of the medical profession and the 
function of the state should be to supplement 
rather than to supplant this. 


DISCUSSION 


Joun W. Cox, M.D., Field Representative, American 
Society for the Control of Cancer, New York: On _be- 
half of the 73 hospitals and clinics which I have visited 
recently as the field representative of the American Society 
for the Control of Cancer I desire to express appreciation 
to the Committee on the Treatment of Malignant Diseases 
lor the booklet recently published, The Organization of 
Service for the Diagnosis and Treatment of Cancer. The pro- 
cedure here outlined has been based upon the accumulated 
experience of the Committee. That such a program is both 
feasible and practicable will become more evident after the 
various types of services described therein are brought to 
the attention of this conference by men who have had ex- 
tensive experience in the cancer field. 

‘This day, without a doubt, marks the beginning of your 
ollicial recognition of the cancer control problem. The 
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millions dead from this disease salute you. Anxiously and 
hopefully during the past few years their offspring have 
waited patiently for the medical profession to orient them- 
selves relative to the present day knowledge concerning 
cancer. If individual effort on the part of a few could have 
applied this knowledge the problem would be well in hand 
today. However, few men have found their training, ex- 
perience and knowledge to be self-sufficient. On the other 
hand, highly specialized men, with minds sharply focused 
on the effectiveness of the services rendered, have produced 
the most satisfying results. Nowhere has this fact become 
more firmly established than in the cancer control research 
work and in the services rendered in certain cancer hospitals. 

There is little doubt in the minds of those who are in 
touch with the cancer control situation in the United States 
but that the few irregularities which are now evident in 
some of our cancer hospitals, in the cancer services of the 
general hospitals and in the cancer diagnostic clinics will 
be smoothed out under the guidance of the American Col- 
lege of Surgeons. 

It is an established fact that the public and the medical 
profession are demanding better and more effective cancer 
service. The trendcan be noted in the cancer activities in 
Massachusetts, Georgia, New York City, and Philadelphia. 
The demands of the medical profession are reflected in the 
statement that the American Society for the Control of 
Cancer is now carrying on studies of the facilities available 
for adequate cancer services in Maine, Rhode Island, and 
Kentucky. Invitations for similar studies have been given 
by the medical societies of Denver and St. Louis. 

The increased emphasis on the subject of cancer at the 
annual meetings of the American Medical Association is 
especially significant in view of the fact that at the present 
time the American Medical Association is not officially par- 
ticularly interested in the subject. For instance, 10 per 
cent of the scientific exhibit space at the last meeting at 
Detroit was devoted definitely to cancer. Of the 275 papers 
presented before the scientific meeting 23 were on the sub- 
ject of cancer. The papers for one day at this present meeting 
of the American College of Surgeons are devoted to cancer. 

Now that we definitely know that the public and the 
medical profession are becoming cancer minded the estab- 
lishment of cancer hospitals should proceed along sane, 
economically safe, and conservative lines. Undue enthu- 
siasm and “wild-cat”’ ventures will be held in check if in- 
stitutions are established only in co-operation with and 
under the advice of the American College of Surgeons. 
Cancer hospitals of this nature require considerable finan- 
cial support, either by endowment or by annual appropria- 
tion. With this fact in mind, general or private hospitals 
which have an ever-increasing deficit should hesitate to 
enter the cancer field. 


CANCER HOSPITALS 

When one speaks of a certain hospital as a cancer hos- 
pital a vision of a superior type of institution flashes across 
the consciousness of the average individual. This is as it 
should be. Hospitals which either officially or unoflicially 
carry the term “cancer” as a part of their title should as- 
sume greater responsibility in the cancer field than general 
hospitals. In fact, they are expected both by the public 
and the medical profession to provide leadership, and 
through specialization and research to point the way, to 
the end that cancer services for the entire community may 
be made more effective. 

The number of acceptable cancer institutes and cancer 
hospitals in the United States might be listed at a baker’s 
dozen. There are a few others now in the process of reor- 
ganization and expansion which no doubt will soon be able 
to meet the minimum requirements. 
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In addition to these there are a comparatively large 
number of private and semi-private hospitals with an aver- 
age capacity of 6 beds. These hospitals, although perform- 
ing a limited amount of superior service as judged by the 
facilities available to their community, probably will not 
be able to survive competition. The services rendered usu- 
ally cannot be compared favorably with those given by an 
adequate cancer service in a general hospital. In other 
words, they are one-man institutions—institutions in which 
surgery is combined with the use of one or more pieces of 
physical equipment. 

As examples showing to what extent the name “cancer 
hospital” has been prostituted, one might read the follow- 
ing extracts from a survey of the cancer facilities available 
in one of our large cities: 

“This is a private 3 bed hospital without any physical 
equipment for the treatment of cancer except a diagnostic 
X-ray machine which is used for superficial skin lesions. 
The name of this hospital is a misnomer and it has no 
obvious excuse for existence.” 

“This so-called cancer hospital is a private institution of 
20 bed capacity. The owner, a physician, does not believe 
in surgery, X-ray, or radium. This hospital is representa- 
tive of a large group of institutions in the United States 
which should not receive public support.” 

Hospitals of this type outnumber the efficient institu- 
tions two to one. 


CANCER SERVICES IN GENERAL HOSPITALS 

Before initiating a new project a wise engineer makes a 
survey of the general conditions and notes the details with 
accuracy. This has been done relative to the program on 
cancer services in general hospitals in the United States. 
The surgical facilities, the physical equipment and the pos- 
sibility of securing specialized personnel have in turn been 
recorded. Particular attention has been paid to every hos- 
pital which is endeavoring to carry on any type of special 
cancer service. The hopes and ambitions of these institu- 
tions have been encouraged. The future of the present 
cancer-control program rests on this small nucleus of 44 
out of the total of 1,579 approved general hospitals in the 
United States. 

No attempt has been made to place a rating on the can- 
cer services offered by these general hospitals. The fairness 
of this omission is evident. The standards for this service 
have only recently been adopted officially. These hospitals 
are to be congratulated on their initiative. The develop- 
ment of facilities for increased cancer services will undoubt- 
edly continue. Your attention is called to the cheerful fact 
that 24 general hospitals are considering the possibility of 
establishing an adequate cancer service during the coming 
year. 

The increasing interest in cancer control of the 516 ap- 
proved general hospitals with deep X-ray therapy equip- 
ment is evident when one knows that the majority of these 
installations were made subsequent to 1927. 

“Tt is probably true, as some have contended, that the 
radiologic departments in this country far outnumber the 
properly qualified radiologists. However, adequate facili- 
ties for postgraduate instruction are now provided in many 
of the larger teaching centers, and an ample supply of 
highly trained men will appear rapidly so soon as the gov- 
erning boards of hospitals see fit to raise their standards 
and demand high grade talent in their radiologic depart- 
ments.” 

The situation regarding the use of radium in general 
hospitals is even less satisfactory than the use of X-ray 
equipment. Less than 4oo general hospitals in the United 

Charles L. Martin, E.E., M.D., Dallas, Texas, Symposium on Radi- 
ology, reprinted from J. Am. M. Ass., 1929, xcii, 1033-1040. 





States possess medical radium in varying quantities. The 
distribution of the medical radium is known with sufficient 
accuracy for all practical purposes. The total amount ac- 
counted for to date is 80 grams. This is distributed as 


follows: 

Grams 

17 Hospitals, cancer institutes, and research labora- 
tories each owning over 1000 mg. si . 41.000 
27 Hospitals with average of 344.4 mg............ 9.300 
7 Private physicians with average of 847.2 mg... 5-931 
4 Private rental agencies with average of 1498.7 m g. 5-995 

322 Hospitals and individuals with average of 5st 
WR esi a sie tus he eis ata cia ca pina wate RST) 17.774 
80.000 


CANCER DIAGNOSTIC CLINICS 


At the present time there are 4o cancer diagnostic clinics 
in the United States. The majority of these are located in 
Massachusetts and in metropolitan New York. Thirteen 
others are being proposed for two southern states. 

Theoretically, the organizing of cancer diagnostic clinics 
appears to be a step in the right direction. However, suffi- 
cient experience with this type of work has not yet been 
accumulated to permit of its evaluation. The speaker con- 
fesses that during the past two years he has entertained 
three different opinions. 

We must keep in mind that the resources available for 
the diagnosis and treatment of cancer differ widely in 
states predominantly rural from those available in the 
metropolitan areas of large cities. 

The medical groups in the rural areas are unwilling to 
recognize as authorities in cancer diagnosis and treatment 
those physicians who have merely signified their desire to 
become specialists without the special experience necessary 
for such leadership. Asa result, it is impossible to organize 
a diagnostic clinic with even a small degree of permanency 
Even if it were possible to organize a cancer group with 
superior knowledge and training, without the active sup- 
port of the medical profession and the necessary equipment 
it would be no more useful than a highly efficient city fire 
company in the Mohave Desert. 

The personnel of cancer diagnostic clinics needs the 
moral, mental, and physical support which can be secure: 
only by a close affiliation with a highly organized and ell: 
ciently equipped cancer therapeutic clinic. In a few in 
stances, unatliliated diagnostic clinics have had a modicum 
of success, but the eventual mortality is too high for this 
type to be considered as a potent factor in the solution o! 
the rural cancer problem. 

On the other hand, cancer diagnostic clinics affiliated 
with mother diagnostic and therapeutic clinics or hospita!s 
might be conducted with a high degree of success to « 
parties concerned, not the least of whom is the fami 
physician. We shall be glad to know from Dr. Lombard t! 
reaction of the family physician toward the cancer di 
nostic clinics as operated in Massachusetts under the Co 
monwealth Cancer Hospital. Here, again, the conditions 
are different from those obtaining in strictly rural comn 
nities. The cancer clinics of Westchester County, New 
York, which Dr. Charlton has discussed, should give us 
the data that we all seek relative to the effectiveness o! 
the cancer diagnostic services rendered in a suburban com 
munity which is part of a large metropolitan area. 


REASONS FOR THE DEFICIENCIES IN THE SERVICES 
It is evident from various cancer studies in the United 
States, that the part played by the average physician «nd 
the average hospital will have little effect in reducing the 
rising incidence and death rate from cancer. Communities 
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without the stimulating leadership of specialists doing can- 
cer research lag far behind in their care of cancer patients. 
Rarely do hospital authorities on their own initiative seek 
to combine the present day knowledge of cancer with the 
skill of specialists. The feeble pleas for adequate facilities 
and equipment made by the few understanding physicians 
and surgeons and a minority of the members of hospital 
staffs are received with diplomatic gestures. The underly- 
ing causes for the refusal are usually due to the ever threat- 
ening deficit which prevents nearly every hospital from ac- 
complishing its best, and to the apathy of the average 
medical man on the subject of the control of cancer. 

The results produced in these communities are practi- 
cally the same as those of 25 years ago. Theaverage physi- 
cian lives in the average community. He sends his patients 
to the average hospital which lacks the facilities and equip- 
ment considered necessary in 1930 for effective treatment 
of cancer. The results produced are discouraging. The ex- 
periences encountered offer little to the average doctor to 
build up a faith in the possible control of cancer 

Physicians in large cities having access to hospitals with 
adequate facilities and equipment frequently are as pessi- 
mistic as their brother physicians in poorly equipped hos- 
pitals. In most of these better equipped hospitals cancer 
patients lose contact with the hospital soon after treatment. 
Little or no effort is made by the hospital authorities to 
advise and guide the discharged patients. The quality and 
effectiveness of the service offered cannot be judged at a 
later date. The cures effected cannot be determined. 
Occasionally the obituary of a former patient is brought to 
the physician’s attention. The stimulating effect of know- 
ing his successes is denied him. 

The cause of the pessimistic view entertained by the 
staff of well equipped hospitals is frequently found to be in 
the condition of the patients admitted. Patients who are 
admitted moribund and those who refuse treatment or fail 
to co-operate are few in comparison with the large num- 
bers who procrastinate in securing a diagnosis and adequi ite 
treatment. Less than 2 per cent of the cancer patients in 
Delaware report early for treatment. The figures for cer- 
tain cancer hospitals in Philadelphia and New York City 
are 4.2 per cent and 25 per cent respectively. In cities and 
communities in which only 2 or 4 cancer patients of a pos- 
sible roo seek effective treatment early, there is little op- 
portunity for the services offered to be effective. 

The most serious difficulty is that of getting cancer 
patients at the earliest stage of the disease into the hands of 
those competent to make a diagnosis and expert in the 
treatment of cancer. Such skill is difficult to acquire and 
is not widely possessed. 


GENERAL PROGRAM 
In order to cope with the deficiencies in the cancer 
services offered by general hospitals, the American College 


of Surgeons and the American Society for the Control of 
Cancer have pledged themselves to a definite program 
relative to their respective fields. 

The outline of the program of the American College of 
Surgeons has already been presented to you at this con- 
ference. 

The American Society for the Control of Cancer is espe 
cially interested in the early diagnosis and effective treat 
ment of cancer. The Society urges the public to seek 
immediately competent medical advice concerning all 
suspicious lesions and symptoms. This advice, however, 
loses its force if an adequate service is not available where 
such cases can be accurately diagnosed and effectively 
treated. 

For this reason it is the policy of the American Society 
for the Control of Cancer to conduct in the future its 
major educational activities in geographical areas served 
by adequate therapeutic facilities. This educational work 
will be conducted in a quiet, dignified manner in conformity 
with the best traditions of the medical profession. Such 
work is undertaken by the Society only following an invita- 
tion from the local medical society. 

In order that the medical profession may decide upon 
the feasibility of a projected cancer service the American 
Society for the Control of Cancer, on invitation from the 
city, county, or state medical society, will conduct a study 
of the cancer facilities available in that community. It 
will later submit to such society, in the form of a con 
fidential report, the data obtained, together with its 
recommendation. 

The American College of Surgeons and the American 
Society for the Control of Cancer are not alone in their 
efforts to improve the cancer service in general hospitals. 

“The radiologic committee of the American Medical 
Association, which is co-operating with the Council on 
Medical Education and Hospitals in this work will attempt 
to formulate the minimum requirements that the members 
of the committee feel should be put into effect in an effort 
to stimulate hospitals and other institutions to improve 
their departments of radiology or roentgenology and to 
create a demand for highly trained directors of such depart 
ments. However, hospitals cannot expect to obtain the 
services of talented and well trained men until the institu 
tional positions are made sufficiently attractive, and it is 
my earnest hope that the radiologic departments of the 
future will be directed by competent physicians who are 
really practicing a specialty in medicine rather than by low 
salaried laboratory workers. ‘Therein lies the hope of 
elevating radiology to its highest sphere of usefulness.’”! 

In the last analysis, the responsibility in the field of can 
cer control in a community rests upon the local medical 
profession and upon the local groups which determine the 
policies of the general hospitals. 

1 Martin, Charles L. Loc. cit. 
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THE COLLEGE CANCER CAMPAIGN 


BOWMAN C. CROWELL, M.D., Cuicaco 


Director of Clinical Research, American College of Surgeons 


THINK you have ample evidence from what 

we have heard this morning that the College 

is in the ring against cancer as the College 
has been and still is in several other rings. 

A number of my professional friends have come 
to me relatively recently with a considerable 
sense of discouragement over the possibility of 
getting anywhere in the campaign against cancer. 
The man who enters the prize ring with a pro- 
found sense of discouragement is liable to defeat. 
I have no such sense of discouragement but 
rather one of great hopefulness, and that hope- 
fulness has been much inspired this morning by 
what has been said. 

When I look through this audience and see men 
not only from Canada but from Portland and 
Seattle and San Francisco and San Diego—all the 
way down the Pacific Coast, from Arizona, from 
all the Gulf States, from all the Atlantic States, 
from the Central States—when I realize the 
earnest desire of these men to get some informa- 
tion concerning how they may help in this fight 
against cancer, how they may give the cancer 
patient who is coming to them the best available 
medical knowledge, how they may correctly in- 
form the public concerning cancer, how they may 


associate with themselves the type of medical 
men who can help in the fight against cancer, and 
when I look at the group that we have had on the 
platform this morning, of the leaders in this fight 
against cancer who are giving of their time and 
their energies in this direction, and when I know 
that this organization itself in all its strength has 
the support of over 9,000 of its Fellows, it has the 
support of such organizations as the American 
Society for the Control of Cancer, other organiza- 
tions, national and state, I cannot help being in- 
spired with the very great hope that we will at 
least make some impression on the disease which 
we are fighting. I would like all who are here, 
who are interested in the clinics, to know that we 
at the central office in the Department of Clinical 
Research stand ready to offer every aid we can in 
the way of advice concerning the organization and 
administration of your clinics, that we will help 
in furnishing information concerning the ways in 
which other clinics are meeting difficulties which 
you may meet. I would like you to know too that 
we have the ever present help and advice of one 
of the strongest committees on cancer, who are 
constantly advising our department to place the 
information that they have at your disposal. 
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EPIPHYSEAL CHONDROMATOUS GIANT CELL TUMORS OF 


THE 


UPPER END OF THE HUMERUS! 


ERNEST AMORY CODMAN, M.D., 


IANT cell tumors of the upper end of the 
humerus are either very rare or else they 
should include the nine tumors in the 

cases I am about to discuss, which in our series? 
have in some instances been called giant cell 
tumors and in others chondromata, or chondro- 
sarcomata. Evidently a giant cell tumor affects 
the upper end of the humerus in a different way 
from that in which it affects the other long bones. 
Case 117 registered by Bloodgood is the only one 
which seems to resemble a typical giant cell 
tumor, and even in this case very little expansion 
of the bone is shown. There are two other cases, 
4 and 556, which are perhaps pure giant cell 
tumors, but owing to the poor data we have re- 
ceived concerning them, they cannot be seriously 
considered. I do not know of a single case of typi- 
cal giant cell tumor in which the growth has ex- 
panded the whole upper end of the humerus to the 
very cartilage of the joint, and which shows the 
typical trabeculz which are observed in such tu- 
mors in other bones. Phemister tells me there is 
such a specimen at the Presbyterian Hospital in 
Chicago. It is my belief that the peculiar struc- 
ture of the head of the humerus makes the pic- 
ture of giant cell tumor so modified that typical 
cases do not often occur. 

The type of case I allude to in the title is illus- 
trated in the Registry Series by 9 tumors of the 
upper end of the humerus, involving only the por- 
tion of the bone in the region of the tuberosities. 
I wish to call attention to the fact that all the 
cases in this class are very atypical for either giant 
cell tumor or osteogenic sarcoma, and that they 
have a characteristic appearance both by X-ray 
and in the microscopic slide. It is of interest that 
the first case (Croxton, Registry 5) has recently 
been reported by Geschickter and Copeland as 
a sarcoma.® On the other hand, Kolodny has 
reported the same case as a giant cell tumor and 
illustrates his book with photomicrographs and 
X-rays from it (Figs. 88, 89, and 98). The last 
case in the group, 1031, has been recently reported 
by Phemister* as one of chondrosarcoma. Three 
of the other cases were registered by Coley. Since 
these men have given serious study to the sub- 
ject, I cannot lightly take the position that their 

*This study was made from the material collected by the Registry 
of Bone Sarcoma. 

Arch. Surg., 1930, May, pp. 731-733- 

‘Surg., Gynec. & Obst., 1930, I. 216. — 
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conclusions have been erroneous, and that in 
reality, their cases were not malignant but were 
benign giant cell tumors of this chondromatous 
type. However, the intermediate 7 similar cases 
in the Registry present such uniformity in the 
long history prior to operation, the ages of the 
patients, the good results following conservative 
treatment, and the unanimity of X-ray and mi- 
croscopic appearance, that I am personally con- 
vinced that ail the cases, theirs included, had es- 
sentially benign tumors. I believe that this group 
of tumors is a clinical entity which the surgeon 
should bear in mind when confronted with tumors 
of the upper end of the humerus. 

In regard to one of these cases (391), of which we 
have no X-ray, registered by Coley, but which 
had been operated on in January, 1915, at the 
University of Michigan, Ewing wrote on the 
Registry Classification sheet as follows: 

“Dec. 18, 1923. This appears to be one of the cases of 
giant cell tumor associated with the absorption of cartilage. 
Such tumors are generally found at the head of the humerus. 
The giant cells are rather numerous, typical epulis type, 
and most numerous about blood spaces. The accompany- 
ing cells are peculiar, and are rather large polyhedral 
granular cells occurring in sheets and clumps. In some 
areas the giant cells are missing and the polyhedral cells 
appear exclusively. There are several small foci in which 
there is dark, staining fibrillar or partly hyaline material, 
which appears to be degenerating cartilage. There may be 
some new formation of this imperfect cartilage. There is 
no sign of bone formation. It does not resemble any of the 
well known forms of osteogenic sarcoma. Tumor is rela 
tively benign, but probably more active than most giant 
cell tumors.” 

The line in italics in which Ewing says, “such 
tumors are generally found at the head of the 
humerus,” shows his recognition of this type of 
tumor. He has also alluded to them in his paper 
at the 1929 London Congress under the caption 
of “Calcifying Giant Cell Tumors,” as follows: 
“T also feel that these tumors are essentially 
giant cell tumors, and that one must not be de- 
ceived by the appearance of chondrosarcoma 
which they give.” 

The much discussed Croxton case, Registry 5, 
was that of a boy of 16, registered by F. G. 
Bunts, Cleveland, one of ‘the first cases in the 
Registry Series. There has been much argument 
about this case among those interested in the 
Registry. Bunts consulted Bloodgood and the 
case appears in Bloodgood’s writings as P. N. 
26792. Bloodgood favored a pre-operative diag- 


F.A.C.S., Boston 


'Presented in the Symposium on Cancer, before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13-17, 1930 
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nosis of benign tumor but changed this diagnosis 
to central sarcoma after seeing the specimen. 
Bunts, however, using his clinical judgment at 
the operation, decided to treat the case conserva- 
tively. He did a very thorough curetting of the 
tumor and packed with gauze; 8 days later he 
cauterized with zinc chloride, implanted radium, 
used postoperative X-ray and Coley’s toxins. 
The patient has remained well. Geschickter and 
Copeland, in their recent article of 1930, still con- 
sider the case a sarcoma. In the early days of the 
Registry, it was considered sarcoma by Ewing, 
Mallory, Wolbach, Wright, White, Fox, Taylor, 
and Phemister. Later, Ewing and Bloodgood 
changed their opinions and agreed with Graham, 
Stout, Connor, Morton, and the writer, who had 
considered it a giant cell tumor. It seems to me 
that in consideration of the other 8 cases here pre- 
sented and the outcome of this case that the diag- 
nosis of giant cell tumor is the correct one. The 
9 cases may be summarized as follows: 


Registry 5. Bunts first saw the case May, 1919, 5 months 
after the boy had hurt his shoulder while wrestling. During 
these months, there was a history of the shoulder having 
slipped out of place and readily slipping back again into the 
socket. In the last 2 months there had been much pain, 
especially at night. There was also scapulohumeral spasm. 

3unts first treated the shoulder conservatively with a rub- 

ber bandage, but in October, 1920, he had X-ray pictures 
taken which showed the tumor. He then consulted Blood- 
good, and operated on October 11, 1920, one year and a half 
after the first symptoms. The patient was reported to be 
well 10 years later. 

Registry 86. Registered by C. C. Simmons, of Boston. 
A boy of 13 years had had for 1 year, a hard, smooth 
tumor, the size of an egg. Curettage was done August 6, 
1918. The X-ray picture which was typical of this kind of 
tumor was poor and was probably taken after curetting. 
The slide is a good example of this kind of tumor. It pre- 
sents more giant cell tissue than some of the others. The 
giant cell tissue verges on the true giant cell tumor type. 
Patient was well in November, 1922. No further note. 

Registry 174. Registered by Coley. No operation was 
done and hence no slides were made. Patient was a preg- 
nant female, colored, aged 24 years. She was admitted to 
Memorial Hospital February 1, 1922. She had had pain, 
with increasing severity, for 6 months, and a tumor soon 
followed, July, 1921. The method of treatment was not 
stated. In August, 1930, Ewing reported that she was 
well. The notes were very brief. The X-ray is fairly char- 
acteristic of this type of tumor. 

Registry 391. Registered by Coley, but had been 
operated on at the University of Michigan, in January, 
1915. The patient, a boy of 15 years, had a tumor of the 
right shoulder. He was unable to raise his arm. Pain had 
been present for 8 months. He gave no history of injury. 
He was treated afterward with toxins. The slides show the 
characteristic appearance of these tumors. No X-ray. 
This is the case on which we quoted Ewing’s pathological 
report. Well in October, 1923. 

Registry 603. Registered by Coley. Male, aged 15 
years, was admitted to hospital February 18, 1924. Six 
months ago he had pain in the right shoulder, followed by 
stiffness 3 months later, with some swelling. He had had 


electrical treatments with no relief. He was treated with 
X-ray by Herendeen, and was reported well in January, 
1927. No slides were made. X-ray films in this case indi- 
cate a certain amount of separation of the greater tuber- 
osity, but are fairly characteristic of the group. No history 
of injury was elicited. 

Registry 815. Registered by W. A. Clark of Pasadena, 
California. A boy aged 20 years, colored, had pain in his 
arm which began in November, 1926. The arm was stiff. 
He was operated on March 10, 1927, at which time the 
entire upper end of humerus was resected. He was working 
in July, 1930. The X-ray was very typical, as was the 
microscopic slide. 

Registry 816. Registered by E. T. Dickinson, Green- 
ville, North Carolina. A girl of 17 years, about a year before 
entering the hospital, noticed a dull pain in the right 
shoulder. The pain had increased until she could barely 
use the arm at all. Abduction to more than 20 degrees was 
impossible. Operation was done October 5, 1926. The 
tumor was curetted and swabbed with zinc chloride. The 
supraspinatus and subscapularis were removed and sutured 
back to the rims of the head. After operation Coley toxins 
and X-ray treatment were given. She was well, with some 
limitation of arm movement, in August, 1930. X-ray pic- 
tures before and after operation were typical of this kind of 
tumor. The slides were very typical. There was more 
bone formation than usual. There were areas of giant 
cells mixed with cartilage and bone. 

Registry 902. Registered by H. B. Thomas, Chicago 
Research Hospital. A girl of 14 years had had pain and 
difficulty in putting on her coat for a year. She gave no 
history of trauma. Some swelling was present. She had 
had some chiropractic treatments. She was operated upon 
by Hedblom, March 10, 1927, at which time the upper end 
of the humerus was excised. June 27, 1927, the upper end 
of the left fibula was transplanted. The wound healed 
with primary intention. She was well, August, 1930, with 
no sign of recurrence. The slide and the X-ray picture 
were very typical. 

Registry 1031. Registered by D. B. Phemister, ir 
August, 1919. Male, aged 22 years. Three and a half years 
ago, he had slight pain, followed by slight limitation 
Operation was done 2 years ago, by another surgeon; th: 
area of reduced density in the tuberosity being curetted 
Symptoms soon recurred, a second curetting was done bu 
no sections were made. Limitation of movement and pai 
became worse. Phemister resected the upper 6 inches « 
the humerus, and applied a bone graft in August, 1910 
The outcome was successful, and the patient was well 
years later. The X-ray is fairly typical of this conditio 
and the slide is very typical. The relative proportion « 
chondromatous material to giant cells is greater than i1 
the other cases, but this case was operated upon twice | 
fore, and had in the meantime passed the age of epiphys: 
union. 


SUMMARY OF NINE CASES 


w 


X-ray characteristics. These giant cell tumor 
or chondromata (?) of the upper end of the hu- 
merus lie in the angle between the upper and 
lower epiphyseal lines, i.e., in the greater tuber- 
osity and are checked at the epiphyseal line of the 
articular head. Fractures of normal bones in this 
region are very apt to separate the portions of the 
bone at the lines of cleavage of the old epiphyses. 
It appears that in normal bone there is a line of 
cleavage separating the portion of the bone which 
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Registry No. 117. 


is covered with cartilage from the rest of the head, 
and that this line of cleavage persists long after 
the epiphyses have united. It may be this line of 
resistant bone which keeps these tumors from 
reaching the articular head. At any rate, these 
tumors do not, as do giant cell tumors in the 
neighborhood of other joints, actually destroy the 
bone to the very cartilage. Thus these tumors 
affect the bone after the manner of osteogenic 
sarcoma and one always sees in the X-ray pic- 
ture a small portion of normal bone near the 
articular surface. This appearance in the lower 
end of the femur is very characteristic of an osteo- 
genic sarcoma, but it should be discounted when 
it is found near the head of the humerus. In other 
words, these peculiar tumors break the rule of 
giant cell tumors in other bones of progressing 
through to the very cartilage of the joint, and in 
the head of the humerus do not extend much be- 
yond the epiphyseal line. 

They do not present the characteristic trabecu- 
lations which are seen in the X-ray picture of 
giant cell tumors in other bones. Instead they 
have a fluffy, “cotton-wool” look. After curette- 
ment, they present a fairly characteristic appear- 
ance, as if the tuberosities had been gnawed away, 
thus leaving the articular head and a very definite 


Registry No. 103. 


neck of bone on the inner side. Before curette- 
ment, the X-ray examination shows that there is 
a rather sharp line of demarcation separating the 
irregular, flocculent mass occupying the region of 
the greater and lesser tuberosities from the articu- 
lar head, the inner portion of the neck of the 
humerus, and the rest of the shaft. A very charac- 
teristic feature in all the X-ray films is a buttress 
of apparently thick, normal, cortical bone on the 
outer portion of the shaft just below the tumor. 
This appearance suggests that the tumor has been 
of quite long duration and nature has supplied 
reactive bone to strengthen the cortex below it. 
There is also a thick endosteal layer of bone espe- 
cially evident in Phemister’s case 1031, which had 
been curetted twice before the resection. The 
outer buttress is not in appearance like the so- 
called ‘‘reactive triangle,” in which there is a tri- 
angle between the raised periosteum and the old 
cortex. It is much more dense and extends much 
farther down the bone. The buttress is solid and 
is merely an increase of normal cortical bone, 
with no invasion of tumor tissue between the old 
cortex and the periosteum as we see in osteogenic 
sarcoma. All g of these tumors are compara- 
tively small, none being twice as large as the 
normal head of the humerus. 








Registry No. 5. Registry No. 174. Registry No. 603. > 





Registry No. 815. Registry 


The microscopical appearances are chiefly dis- 
tinguished by the presence of peculiar epithelioid 
cells which merge into a low grade type of carti- 
lage cell on the one hand and into the cells of the 
tumor on the other. Sometimes the newly formed 
cartilage forms the bulk of the tumor, and some- 
times a tissue indistinguishable from giant cell 
tumor occupies most of the space. The gross 
curettings are composed partly of red, friable tis- 
sue and partly of whitish, sago-like bits of material 
or frank cartilage. Sometimes the bulk of one of 











SURGERY, GYNECOLOGY AND OBSTETRICS 








No. 816. Registry No. go2. 


these tumors is almost wholly cartilage. Perha 
these instances are in slightly older patients, ne r 
or just beyond the age of epiphyseal union, e 
Phemister’s case 1031. Sometimes there is 4 
deposit of calcium in the cartilage, and new b 
formation. It is very likely that some cases 1 
be complicated by infraction and callus. 

We frequently find newly formed cartilage 1d 
bone toward the periphery of a giant cell tu: »r, 
and we sometimes see in giant cell tumor in 
other parts of the body small areas which c ‘e- 


ae 

















CODMAN: GIANT CELL TUMORS OF THE HUMERUS 547 








a a Oe 


oe: aM aS Ler) 
: 8 ob ee ; 


Registry No. 8106. 


spond to the peculiar tissue seen in these tumors 
of the humerus. However, we seldom see, in 
tumors of the other parts, the bulk of the tumor 
made up by this low grade cartilage and epithe- 
lioid cells. 

Since we may find similar tissue in true osteo- 
genic sarcomata which involve the epiphyseal 
lines in this region, it cannot be too strongly 
stated that the presence of this tissue does not 
prove that the tumor is benign. I merely wish to 
make the point that this peculiar tissue probably 
indicates a benign process and together with the 
characteristic X-rays and clinical history would 
justify conservative treatment. In fact, I believe 
that characteristic X-rays alone are sufficient 
evidence to justify the institution of radiotherapy 












we 
MERIT ts B's 
Sos Roker ey: Sot! OF oy 
Kae “e - ww ase 
-* ~ Cys agp® TG | ns 
“ =: . 
aC FA eH “> st ban” 
Bk PC aN ee 
eet weet 8 TES 
Ord guy A> . ae a 
: m Sty 3 Stes oo 4 eit 
x * . 
mays SHED soa Naeger 


My iawt ore? at". em ea 
ARO ARENA ot hot aa 
So! ed eb ta aT 





=e. 
nt ae Uae 
<< e 
» + Ot « 
A ey 


Registry No. go2. Registry No. 1031. 


without incision. It seems to me that there is 
reason to believe that if one of these patients were 
treated with the X-rays alone, the ultimate result 
would be better. Unfortunately, there are no 
detailed notes on the end-result of Case 174 which 
is the only one in which no incision was made. 
Clinical points. The age may prove of impor- 
tance in diagnosis, when we get a larger series. It 
is highly probable, as suggested by J. H. Wright, 
that this cartilage-like tissue is derived from the 
epiphyseal line. It will be observed that the ages 
in the cases here presented were in the neighbor- 
hood of the time when the epiphyseal lines were 
still present (given as 12 to 24, but the tumor 
must have begun earlier in each case). One must 
bear in mind, too, that the epiphyseal lines in the 
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region of the head of the humerus occupy a rela- 
tively larger part of the bone than do such lines in 
other situations, because there are three separate 
centers of ossifications: one for each tuberosity, 
and one for the head. The upper surface of the 
diaphysis, adjacent to the epiphyseal line, is 
cone-shaped. 

Another clinical point is the relatively long his- 
tory of symptoms prior to any operation, or the 
formation of a large tumor, i.e., at the least, 6 
months and an average of over a year. It is of in- 
terest to us also that the early symptoms are very 
similar to those of subacromial bursitis, i.e., pain 
and restriction of motion. As I have never taken 
care of one of these patients myself, I cannot 
speak positively of the early symptoms, and the 
notes in our cases are very meager, but all men- 
tion pain and restriction. However, since these 
tumors lie just beneath the bursa, it is highly 
probable that they do produce a bursitis by 
crowding the enlarged tuberosities under the 
acromion. There should be a question of this 
diagnosis in all cases where symptoms of sub- 
acromial bursitis occur in persons under 20 years 
of age, for subacromial bursitis is rare at this time 
of life and these peculiar tumors occur only at 
this time of life. 

Since all 24 patients with true osteogenic sar- 
coma of the head of the humerus are dead or very 
recently registered, a most important clinical 
point in the 9 cases reported here, is the history of 
recovery without amputation of the arm. In 3 
of our cases curettements were done, excision was 
done in 1 case, resection including the head of the 
bone was done in 3 cases. The 2 others had no 
operations. Coley’s toxins were also used in 
Registry cases 5, 174, 391, and 816. 

I have described these cases in some detail for 
two reasons. First, because I believe they repre- 
sent a subordinate clinical entity which should 
be recognized in the literature, and second, be- 
cause they are among the few bone tumors which 
lie in direct contact with a part of the sub- 
acromial bursa and give bursal symptoms. In 
fact an operator could not thoroughly curette or 
excise one of them without opening the bursa. If 
the growth were malignant, one could hardly fail 
to leave some cells in the bursa. That 7 were thus 
curetted or excised with the burse opened (and 
probably also the joint), and extension of the dis- 
ease did not result, seems strong evidence that 
the tumors were essentially benign. 

Another point is that in our 9 cases the clinical 
judgment of the surgeons in charge was evidently 
in favor of conservative treatment, for no ampu- 
tations were done in spite of the pathology. 
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Treatment. Since the cases are few in number 
and the treatment has been outlined in each case, 
the reader may take his choice of methods. I 
think I should incline toward mild X-ray therapy, 
but if I decided to operate, the procedure fol- 
lowed by Dickinson (Registry 816), appeals to 
me as the best, namely, to excise the tumor and to 
suture the short rotators to the defect in the head 
of the humerus. Unfortunately, we have no 
details about the function of the arm in these 9 
cases. All are said to have useful limbs, but the 
degree of usefulness with and without bone grafts 
cannot be compared without examination of the 
individual cases. 

It is highly probable that similar giant cell 
tumors may arise in patients between 10 and 20 
years, in the region of the other skeletal epiphyses, 
especially in the homologous region of the great 
trochanter of the femur. I believe that case 277 
is such an instance, although in the Registry it is 
carried as a case of osteogenic sarcoma. 


TABLE I.—COMPARATIVE DATA OF THE NINE CASES 
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With regard to the name by which to designate 
this type of tumor. I have used the adjective 
epiphyseal because I believe that these tumors 
are characteristic of the period of life when the 
epiphyses are uniting and that their peculiar cell: 
arise from the epiphyseal cartilage. I have use: 
the adjective chondromatous as descriptive 0 
their histology. I believe that they are essential! 
benign giant cell tumors and thus that part « 
their name is justified. Yet Iam not satisfied wit 
such a long cumbersome name. Ewing speaks : 
them as calcifying giant cell tumors, but th 
does not seem to me descriptive enough. \ 
must find a name which will not tie the tong 
but it should associate adolescence with t! 
puzzling type of lesion. 
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MUSCLE INVOLVEMENT IN BREAST CANCER 
Its RELATION TO PRIMARY RADIUM TREATMENT! 


J. M. WAINWRIGHT, M.D., F.A.C.S., ScRANTON, PENNSYLVANIA 
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N this brief contribution I shall attempt to 
cover only a few important principles in the 
treatment of breast cancer. 


INVOLVEMENT OF MUSCLE 


Attention has already been called to the fact 
that muscle involvement is much more commonly 
found today than it was when the older methods 
of studying the disease in a piece of tissue weigh- 
ing often 2 or 3 pounds by means of a section one- 
half inch or so square were practiced. When an 
adequate strip of muscle underlying a breast 
cancer is studied in relation to the primary growth 
on the same whole breast slide, the muscle is 
found to be involved in about 60 per cent of 
cases. 

The significance of this from the prognostic 
standpoint is extremely important. In a series 
of cases which I have studied 156 showed muscle 
involvement. This number includes cases in 
which there was actual infiltration of muscle fibers 
and, what is the same thing from a clinical point 
of view, cases in which the microscope showed 
cancer cells lying within 2 millimeters of the 
muscle surface. The death rate in this group was 






very high. Of 121 patients operated on 18 months 
or longer ago, 96 have been traced. Of these 71 or 
74 per cent are dead. Exactly one-half died 
within 18 months after operation. Only 5 of these 
71 patients lived over 3 years and only 2 lived 
over 5 years. Of the 35 patients in the group with 
muscle involvement who are still alive after 18 
months, 6 have known recurrences. 

Figures 1 and 2 illustrate very well this im- 
portant point in breast pathology. In the dense 
muscle tissue to the left in Figure 1, there are 10 
nodules about one-sixteenth of an inch in diam- 
eter, and just above the arrow A diffuse infiltra- 
tion of the muscle fibers is seen with the micro- 
scope. In Figure 2, at the arrow A is a nodule 
about one-eighth of an inch in diameter lying on 
the under surface of the muscle. 


GLANDS ON THE ANTERIOR SURFACE OF THE 
PECTORALIS MAJOR 


Attention has also been called to animportant 
point in connection with the muscle, this is that 
the first stage of involvement for lymphatic 
glands in breast cancer is on the anterior surface 
of the muscle, not behind the muscle in the axilla 
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Fig. 1. B.M.1689. About 34 actual size of theslide. Dense area at B is the primary 
growth. Nodular area at C is extension of the disease to the extreme opposite edge of 
the breast. About 134 inches away, above the arrow A additional cancerous deposits 


can be seen by microscope. 


‘Presented in the Symposium on Cancer, before the Clinical Congress of the American College of Surgeons , Philadelphia, October 13-17, 1930. 
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Fig. 2. B. M. 1338. 8B, primary tumor. At arrow A is a nodule 1% inch in diameter on the under 
surface of the pectoralis major muscle. Distant about 2 inches from the primary tumor. 





Fig. 3. B.M. 1112. Natural size. B, primary tumor. 
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A, Lymph gland on the anterior surface of the pec- 


toralis major muscle, distant about 2!%4 inches from the primary tumor. 


as we have previously supposed. This is illus- 
trated in Figure 3. These two facts—(a) the fre- 
quency of involvement of the underlying muscle 
and (b) the presence of lymph glands on the 
anterior surface of the muscle—have very cogent 
clinical applications. 

First, if surgical removal is planned, the 
necessity of removing the pectoral muscles is 
clearly demonstrated. Also the necessity of care- 
fully respecting the anterior surface of the muscle 
with its presumably involved glands and of re- 


moving the muscles by dissecting them away fron 
behind, as advocated by Handley. 

Second, they indicate a very definite limitatio 
to the value of implanted radium or radon as th 
primary treatment in presumably operable case- 

Even if it is attempted to radiate the enti 
breast and the usual gland sites as advocated bh 
Keynes and Sir Lenthal Cheatle, it seems di 
tressingly probable that the nodules buried in t! 
muscle in Figure 1, or the nodule on the posteri 
surface of the muscle in Figure 2, or the lym) 
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Vig. 4. B. M. 1337. About natural size. Ten tiny lymph glands. None pal 
pable clinically. Barely perceptible on gross section. All but the 3 on the extreme 
right indicated by arrows are extensively involved. 





Fig. 5. B.M.1458. Five-sixths actual size. At the extreme right of the breast tissue 
there is a circumscribed primary cancer about 7 by % inches. To the left of the nipple 
at the arrow point is a secondary nodule about 1% inch in diameter and about 3 inches 


distant from the primary tumor. 


gland on the anterior surface of the muscle in 
Figure 3, are so far distant from the tumor, or so 
well protected by muscle that they would not re- 
ceive a killing dose of radiation, but live on un- 
checked or indeed perhaps be stimulated by a 
sublethal dose. 

__ It should be remembered that the conditions 
illustrated in Figures 1, 2, and 3 are not unusual. 


Many similar cuts could be made from the writer’s 
collection. The three figures are sufficient as 
examples. ; 
AXILLARY GLANDS 

Before passing from the question of axillary 
gland involvement, it is well to study for a 
moment Figure 4. This is a large slide of axillary 
fat showing 10 tiny axillary glands. All are too 
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Fig. 8. 
(Legends on opposite page.) 
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small to be palpated. Indeed, they could barely 
be appreciated on gross section. Yet of the 10 
tiny glands, 7 are extensively involved micro- 
scopically. The teaching from this slide is that, 
no matter whether surgery or radiation is to be 
employed, the absence of clinically palpable 
axillary glands is not to be taken as an indication 
that treatment of the axilla is not to be exactly as 
careful in either case as though glands were 
definitely palpable. 


DISTANT SECONDARY NODULES 


In considering the general adoption of im- 
planted radium or radon as the treatment for 
operable breast cancer, the not infrequent possi- 
bility of distant secondary deposits in the breast 
is of great importance. A few whole breast slides 
will illustrate this very clearly. Figure 5 shows a 
circumscribed primary cancer about 78 by '4 inch 
at the extreme right of the section. At the point 
of the arrow almost 3 inches away is a tiny 
secondary nodule. No matter how carefully the 
whole breast might be radiated, the chance that 
such a tiny nodule would receive a lethal dose is 
very small. Figure 6 is similar. This represents a 
duct system which has contained benign papillo- 
mata for many years. A nodule at A in the nipple 
has undergone malignant degeneration. Other 
nodules were not palpable in this breast and it 
would be a great temptation to treat this nipple 
by surface radiation. Yet at the arrow B is an- 
other equally malignant nodule over 2!% inches 
from the first. Again the chance of this nodule 
receiving a lethal dose either from surface radia- 
tion or a fortunately placed needle is small. 
Figure 7 is equally impressive. To the left is a 





Fig. 6. B. M. 1352. About 7/3 actual size. A duct 
system with intraductal papillomata undergoing malignant 
change at A in the nipple and at B almost on the surface of 
the muscle and 21% inches away, 


Fig. 7. B. M. 1481. Feathery cancer near center of 
breast. At the extreme edge of the breast is a secondary 
malignant nodule marked by arrow. 


Fig. 8. B. M. 1185. About actual size. Primary growth 
at A. Secondary nodule about 2 inches away at B. 
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large feathery cancer which might receive ade- 
quate radiation. Under the point A at the arrow 
is a secondary nodule, distant about 2 inches, 
which would probably escape. Figure 8 shows a 
primary growth to the left of the nipple, A. At B 
there is a secondary growth about 1% inches dis- 
tant which would probably escape implanted 
needles. 

Considering the obstacles to be overcome in 
primary treatment of operable cases by radium 
implantation or by bomb arising (1) from distant 
secondary nodules in the breast, (2) from nodules 
buried deep in the substance of the pectoralis 
major muscle or even beneath it, (3) from glands 
on the anterior surface and edge of the muscle as 
well as behind it, in the axilla and above the 
clavicle, it is doubtful if implantation by methods 
now available offers as good a chance of destroy- 
ing all malignant cells as does radical surgical 
removal. 

The lump in the breast is only one focus. The 
real theater of war, in any part of which other foci 
may be present, is a complete quadrant of the 
body extending from the umbilicus upward to 
above the clavicle and from the midline outward 
to the pectoralis major insertion. 


SUMMARY 


Whole breast sections have been shown to 
prove: 

1. The involvement of the pectoral muscles. 

2. The presence of lymph glands on the 
anterior surface of the muscle. 

3. Many axillary glands may be involved be- 
fore one can be felt. 

4. The frequent presence of impalpable sec- 
ondary nodules in distant portions of the breast 
or surrounding tissues. 

5. These facts in breast pathology demand: 
first, if surgery is to be employed, widespread 
removal of tissue from the entire quadrant of the 
trunk involved, as laid down by Halstead, Meyer, 
and later developed by Handley; second, caution 
in adopting the view that these widely spread 
secondary deposits or metastases can adequately 
be reached by radium implantation. 
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SHOULD COLOSTOMY BE PERFORMED IN 


CASES OF INOPERABLE CANCER OF THE RECTUM! 


WILLIAM ERNEST MILES, F.R.C.S., Lonpon, ENGLAND 


Y an inoperable case is meant not only one 
in which the disease is so far advanced that 
complete removal is impossible, but also 

one in which, even though the growth be com- 
paratively restricted, the age of the patient or his 
unfavorable general condition renders a radical 
operation too great a risk to life. Under these 
circumstances we are often called upon to decide 
whether the operation of colostomy should be de- 
ferred until the patient experiences pronounced 
difficulty in evacuating the contents of the bowel. 
The matter is not easily disposed of, for not only 
the patients themselves but also their medical 
advisers regard colostomy as a calamity which 
should be postponed as long as possible. The 
argument usually advanced is that there will be 
time enough to resort to it when life is in danger 
from an impending attack of absolute obstruction. 
Such a contention as this would be reasonable if 
an attack of absolute obstruction supervened at a 
definitely known period during the course of the 
disease and if the premonitory symptoms were 
always gradual in development. Unfortunately, 
however, in some cases the attack occurs rapidly 
and without warning, though in others its advent 
may be long delayed. Moreover, in the interim, 
be it short or long, many complications may arise 
during the progress of the disease which materially 
increase the suffering of the patient and which a 
timely colostomy would greatly relieve or entirely 
obviate. 

Since the site of the growth in the rectum has 
considerable influence both on the time of onset of 
absolute obstruction and upon the nature of the 
other complications, it is necessary that we con- 
sider whether colostomy ought to be performed 
early or late in cases of cancer situated (a) at the 
rectosigmoidal junction, (b) in the ampulla, and 
(c) in the anal canal. 


GROWTHS SITUATED AT THE RECTOSIGMOIDAL 
JUNCTION 


When carcinoma occurs at the rectosigmoidal 
junction it conforms to the type generally met 
with in the colon, in that it spreads rapidly round 
the whole of the circumference of the bowel and 
produces stenosis. In these cases the earliest 
symptom to attract attention is increasing diffi- 
culty in the movement of the bowels. Alternating 
attacks of constipation and diarrhoea, which 
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herald the early onset of absolute obstruction, 
soon make their appearance. When such a case, 
for some reason or other, is found to be inoperable, 
should colostomy be done at once, or should it 
be deferred until it becomes absolutely necessary 
to avert death from complete obstruction? The 
answer is to be found in the records of our ex- 
perience of the complications that may arise dur- 
ing the progress of these cases before the onset of 
obstruction. In the first place, diarrhoea may be 
so persistent as to necessitate relief of the bowels 
many times during the day and night. The 
patient suffers great distress and rapidly loses 
ground from having his rest disturbed. Again a 
growth situated in this locality, besides causing 
stenosis, may penetrate the wall of the bowel and 
produce a weak spot which gives way under the 
strain of violent peristalsis. 

Lastly, an attack of absolute obstruction may 
be precipitated suddenly and without previous 
warning, either from the stenosed segment of bowel 
becoming intussuscepted into the lumen of the 
bowel below, or from a large mass of faeces having 
become impacted above the growth. In either 
case, colostomy must be performed under the 
most disadvantageous circumstances, and, in 
some instances, may not be possible at all owing 
to distension of the colon with solid feces. 


GROWTHS SITUATED IN THE AMPULLA OF THE 
RECTUM 

Owing to the large diameter of the bowel in this 
situation an attack of absolute obstruction does 
not take place until the disease has reached a very 
advanced state, and, indeed, in a considerabk 
number of cases it does not occur at all. Hence, ii 
colostomy is postponed until signs of obstruction 
are impending, the patient will have endured much 
misery from various complications which earlie: 
intervention would have spared him. It is no 
only in advanced cases, however, that the ex 
pediency of early colostomy has to be considered 
It may happen that, owing to an unfavorab| 
condition of a patient, a carcinoma in quite a 
early phase of development cannot be remove:. 

Let us now consider the case of a growth in 3 
more advanced phase of development, and let us 
suppose, for example, that the growth has in- 
volved one half of the circumference of the bowel. 
At this period the process is not sufficiently exten- 
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sive to cause much narrowing of the lumen of the 
bowel and the risk of the occurrence of an attack 
of absolute obstruction is very slight; the bowels 
act every day and there is no evidence of ab- 
dominal distension. Still, by the time a growth 
has involved half of the circumference of the 
bowel, surface disintegration is well marked and a 
state of active ulceration has been reached. Sub- 
mucous suppuration is apt to occur in the vicinity 
of the margin of the ulcer, causing the patient 
considerable discomfort. He complains of pain in 
the rectum itself and over the lower part of the 
sacrum and is troubled with severe tenesmus at 
each action of the bowels. The ulcerative process 
is also accelerated by infrequent passage of fecal 
material over it and often becomes covered with 
sloughing tissue. When these sloughs separate, 
free and copious hemorrhage occurs. Such at- 
tacks of bleeding, when repeated, soon sap the 
patient’s vitality. By the time, too, that a 
growth has encompassed half of the circumference 
of the bowel, penetration of the whole thickness of 
its coats has probably occurred, and consequent 
leakage into the perirectal tissues takes piace. 
This leads to the formation of pus in the pelvi- 
rectal space. Such abscesses usually evacuate 
themselves into the rectum, but sometimes they 
invade the ischiorectal fosse, not infrequently 
terminating in fistulae with numerous external 
openings in the perineum from which pus con- 
tinually escapes. These fistule require repeated 
operation, but seldom heal, and often become the 
seat of fungating growth, which adds immensely 
to the misery of the patient. The pain and the 
repeated hemorrhages during this stage of an 
ampullary carcinoma are practically abolished, 
and the formation of abscess and fistula is entirely 
prevented by early colostomy. 

Even during a later stage, when the growth has 


entirely encircled the bowel, an attack of absolute 
obstruction may not occur. By this time the 
carcinoma has extended into the perirectal tissues, 
has involved neighboring structures, and has in- 
volved the sacral plexus of nerves. The condition 
of the patient is now truly miserable, and 
colostomy, if performed, holds out little prospect 
of relief. Moreover, though actual obstruction 
may not exist, the pelvic colon is probably so 
distended with fecal material that it is im- 
possible to withdraw a loop of gut from the 
abdomen in order to obtain an efficient spur. 


GROWTHS INVOLVING THE ANAL CANAL 


A carcinoma in this situation is from the onset 
accompanied by severe pain at every action of 
the bowels. This is due partly to greater sensitive- 
ness of the mucosa of the anal canal and partly 
to spasm of the sphincter and levator ani muscles. 
It is true that this pain can be relieved con- 
siderably by operation of linear proctotomy, but 
in that case the misery of incontinence is sub- 
stituted. The growth, too, very rapidly pene- 
trates the coats of the bowel when ischiorectal 
suppuration with external fistule results. Colos- 
tomy in these cases affords complete relief es- 
pecially if combined with linear proctotomy. 

Thus when a case of cancer of the rectum, in 
whatever position it may occur, is considered to be 
inoperable, the sooner colostomy is performed the 
better it will be for the patient. By so doing he is 
saved much unnecessary suffering from the vari- 
ous complications that may arise before an attack 
of obstruction supervenes and renders the opera- 
tion necessary. From my experience of these 
cases I am convinced that, as soon as carcinoma 
of the rectum is found to be inoperable, every day 
lost before resorting to colostomy is a day to the 


bad. 
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ELEVEN YEARS’ EXPERIENCE WITH THE RADIUM TREATMENT OF 
CARCINOMA OF THE CERVIX, AT THE WOMAN’S HOSPITAL 


A STATISTICAL REPORT! 


GEORGE GRAY WARD, M.D., F.A.C.S., AnD LILIAN K. P. FARRAR, M.D., F.A.C.S., New York 


T the Woman’s Hospital we have been treat- 
ing carcinoma of the cervix with radium 
since February, 1919, and we have pub- 

lished our 5-year results in 1925 and again in 
1928. We now have two more 5-year series to 
report, making 6 series in all, covering a period 
of over II years. 

During the first year our technique was not 

systematized and was therefore variable and was 
sometimes combined with surgery, but since 1920, 
we have consistently followed a technique that 
we have developed. This technique we have pre- 
viously published in detail, the essential features 
being: the preliminary building up of the patients’ 
resistance when indicated, an initial dosage of ra- 
dium of 2,400 to 4,200 milligram hours, a meticu- 
lous post-radiation care of the patient, with a 
personal monthly follow-up throughout the entire 
5-year period, with subsequent re-radiations 
whenever the follow-up examination disclosed 
evidences of beginning recurrence within reach. 
We have not used the high voltage X-ray therapy 
as an adjunct until the past year, so this factor 
does not enter into the 6 series reported. 
t Our technique has proved so satisfactory in the 
results obtained that we have not changed the 
procedure throughout this period. Our experience 
has led us to believe that improving the patients’ 
resistance before the irradiation in cachectic cases 
is of distinct advantage in enabling the patient 
to pass through the period of post-radium reaction 
safely. Therefore whenever possible, every pa- 
tient with red cells less than 3,500,000 and hzemo- 
globin 50 per cent or below, is given a blood 
transfusion prior to the application of radium. 
The effect of radium is to produce a leucopenia, 
and a patient’s resistance should be increased to 
combat this. 

Cancer stays as a local condition for a long 
period of time, and this gives us an opportunity 
to fortify the patient’s resistance mechanism, en- 
abling her to combat the sepsis which is so fre- 
quent a sequel due to the absorption of post- 
radiation slough. 

We have found spinal anesthesia, a half dose 
only being necessary, more desirable as a rule 
than a general anesthetic in this type of patient 
for the insertion of the radium. Potassium per- 
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manganate douches and an elevated posture are 
begun at once to favor drainage and separation 
of any post-radiation slough. 

The value of the personal follow-up each month 
we believe cannot be overestimated. In no other 
way is it possible to detect early recurrences as 
manifested by small nodules or erosions long be- 
fore the patient is aware of any subjective symp- 
toms. Thus we are enabled to give a re-radiation 
with tube or needle in time to check the recur- 
rence while in its incipiency. Pyometra which is 
not uncommon as a post-radiation complication 
may also be recognized early and be promptly 
relieved. 

In this report we have had professional] statis- 
ticians make a study of all our cases of carcinoma 
of the cervix from February 25, 1919, when we 
began to use radium, until May 15, 1930. During 
this period we have seen 259 cases; 8 of these 
were refused radium treatment because of a hope- 
less condition, and 251 patients were treated with 
radium (Table I). Of these 251 cases the disease 
was limited to the cervix in 65 (Class I and II, 
Schmitz), an operability rate of 25.9 per cent. In 
186, the disease had extended beyond the cervix 
(Class III and IV, Schmitz), an inoperability rate 
of 74.1 per cent (see Table II). 

The ages of the patients ranged from 24 years 
to 76 years. There were 15 patients under 3 
years of age (see Table III). 

Our primary mortality in 361 radium applica 
tions was 4 deaths or 1.1 per 100 applications 
There were no deaths in the Class I and II case: 
(see Table IV). 

The 5-year end-results of these cases is shown 
in Table V with 64 living patients, giving an 
absolute cure rate of 24.7 per cent and a relativ: 
cure rate of 25.5 per cent. 

Table VI shows the number of patients living 
beyond the 5-year period. 

Of the 251 cases, 170 were treated only by the 
technique we have developed, and _ previous!y 
mentioned, as shown by Table VII. In this group 
of 170 patients which were treated by this method, 
79.4 per cent were suffering from an advanced 
type of the disease (Class III and IV) as com- 
pared to 63 per cent in the 81 other cases (see 
Table VIII). 
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TABLE I.—RADIUM OPERABILITY OF CASES OF 
CARCINOMA OF THE CERVIX UTERI, WOM- 
AN’S HOSPITAL—FEBRUARY 25, I919, TO 
MAY 15, 1930 


Per cent 


Number of total 
PNORGA CASES GORINT oi icine o%cardievaniown 250 is 
Cases treated with radium.............. 251 96.9 
Cases refused radium treatment......... 8 05 


*Does not include 3 cases under treatment at other hospitals, t case 
leaving hospital without discharge, and 1 case admitted and operated 
upon before carcinoma was recognized. 


TABLE II.—OPERABILITY OF CASES OF CARCI- 
NOMA OF CERVIX UTERI, TREATED AT THE 
WOMAN’S HOSPITAL—FEBRUARY 25, IQ1Q, 
TO MAY 15, 1930 


Number of Per cent 


cases of total 

URN es Noten Aine iostongictatsmacnqus see 251 100.0 
Operable (limited to the cervix)......... 65 25.9 
Class I (Schmitz classification). 3 r52 
Class II (Schmitz classification). 62 24.7 
Inoperable (extended beyond the cervix). 186 74.1 
Class ITI (Schmitz classification) 175 69.7 
Class IV (Schmitz classification) 11 4.4 


TABLE Ill.—AGES OF PATIENTS TREATED WITH 
RADIUM FOR CARCINOMA OF THE CERVIX 
UTERI, WOMAN’S HOSPITAL—FEBRUARY 25, 
1919, TO MAY I5, 1930 


Cases 
COS ee eee 251 
20 tO 29 years..... ; ; ; ; 15 
BO 00 30 VATS. 6.5 6 kau ear ; R 51 
40 to 49 years....... ey Mee ; erate 84 
CO'EO SO WOOO. oo. ccc cscs , : ee 3 : OL 
O09 10 09 VOATS:....... 06 cues ee eer ee ee ; 29 
TaD eee IE 3c arene aie aig 4, Means Gin eae A rate LA II 


Youngest, 24 years; oldest, 76 years. 


TABLE IV.—PRIMARY MORTALITY OF RADIUM 
TREATMENT FOR CARCINOMA OF THE CER- 
VIX UTERI, WOMAN’S HOSPITAL—FEBRU- 
ARY 25, 1919, TO MAY I5, 1930 


Radium 
insertions 


Deaths 


: h Deaths per 100 
in hospital 


applications 


OT in a ee 361 4 a 
RABBI Be rr) and has 2 ° ° 
ots | ae ; 74 ° ° 
Class IIL. . ; ; 271 2 a 
Class 1Y . .. <. : 2 14.3 


cakaed 14 
Note: 251 cases had 361 radium applications. 


Table [IX shows the 5-year end-results of all 
cases and the group treated only by our tech- 
nique. This gives us an absolute cure rate of 


24.7 per cent of all cases seen, and a relative cure 
rate of 25.9 per cent, although this group had a 
higher percentage of Class III and IV cases than 
the other as shown in Table VIII. 
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TABLE V.—FIVE-YEAR END-RESULTS OF CASES 
OF CARCINOMA QF THE CERVIX UTERI 
TREATED WITH RADIUM, WOMAN’S HOSPI- 
TAL—FEBRUARY 25, I919, TO MAY I5, 1930 


Per cent 
ases living 
Series treated Living 5 years 
ORR og aca 5 eras sicrennereis 259 ae: 64 24.7" 
POUCA GIGAUER cc... Sica gesweses 251 64 25.57 
Before May 15, 1919............. 15 ° ane 
May 15, 1919, to May 15, 1920... 40 7 ras 
May 15, 1920, to May 15, 1921... 35 12 34.3 
May 15, 1921, to May 15, 1922... 33 7 Se 
May 15, 1922, to May 15, 1923... 40 15 496 
May 15, 1923, to May 15, 1924... 39 12 30.8 
May 15, 1924, to May 15,1925... 49 II 22.4 


*Absolute cure rate. 
tRelative cure rate. 

TABLE VI.—END-RESULTS OF CASES OF CAR- 
CINOMA OF THE CERVIX UTERI BEYOND 
FIVE YEARS, WOMAN’S HOSPITAL—CLASSES 
i, Ey Sl, 2v 


End- Cases Cases Per cent 

results treated living living 
MEMO 3s. SAWS raha 251 64 26.8 
cst hota cies wen wnien 202 45 92.3 
RE ese dina VBE Oa 163 33 20.2 
DR. 6c ican eenawae ne 123 22 17.9 
I os fi aerscn dia ae as WO go 16 17.8 
DORMO hook sac Rika Renee 55 6 10.9 
BUFO excites wets on ednans 15 fe) ° 


TABLE VII.-—-PROPORTION OF CASES TREATED 
BY WARD AND FARRAR METHOD, WOMAN’S 
HOSPITAL—-FEBRUARY 25, IQI9Q, TO MAY 
15, 1930 


Number Per cent 

of cases of total 

"Gta Cases treated. « < nc cauidexac ese 251 100.0 
Cases treated by Ward and Farrar 

WINE eicisit ek ncdaaesanate wens 170 67.7 

NN Ie ahve caw se odaaeces 81 32.3 


*Does not include cases with other previous or subsequent treatment 
or operation, or cases first treated previous to May, 1920, when method 
was not systematized. 


In this group of 170 patients of all classes of 
the disease, 44 were living at the end of the 5- 
year period, or 25.9 per cent; of the Class I and 
II cases (limited to the cervix) of which there 
were 35, 20 were living or 57.1 per cent; of the 
135 Class III and IV cases (advanced keyond 
the cervix), 24 were living, or 17.7 per cent (see 
Table X). 

Table XI shows those surviving beyond the 
fifth year in the group treated only by our method. 
It is interesting to note that in the 9-year peyod 
of 27 patients, 7 were salvaged, or 25.9 per cent. 

In Table XII the percentage of living cases in 
this group is given according to the age of the 
patients. 


TABLE VIII.—PROPORTION OF CLASS I AND II 
CASES IN GROUP TREATED ONLY BY WARD 
AND FARRAR METHOD COMPARED WITH 
GROUP WITH PREVIOUS OR SUBSEQUENT 
TREATMENT OR OPERATION, WOMAN’S HOS- 
PITAL—FEBRUARY 25, I919, TO MAY 15, 


1930 
Cases treated by 
Ward and Farrar 
method only Other cases 
Number Percent Number Per cent 
CS reese sy. 170 100.0 81 100.0 
Cheese bee fl .....<.... 35 20.6 30 37.0 
Ges Biend TV...... 135 79.4 51 63.0 


TABLE IX.—FIVE-YEAR END-RESULTS OF ALL 
CASES AND CASES TREATED BY WARD AND 
FARRAR METHOD ONLY, WOMAN’S HOSPI- 
TAL—FEBRUARY 25, 1919, TO MAY I5, 1930 


Cases Cases Per cent 

treated living living 

ue 259 64 24.7* 

Pee 251 64 25.5T 
Cases treated by Ward and Farrar 

radium method only........... 170 44 25.9T 


*Absolute cure. 

tRelative cure. 

Note: When these figures were given at the meeting of the American 
Gynecological Society in May, 1930, we had traced 63 living. Since 
that time a patient reported at the Follow-up Clinic in good health, 
who had been previously recorded as dead, thus improving our per- 
centages as here given. 


TABLE X.—FIVE-YEAR END-RESULTS TREATED 
BY WARD AND FARRAR METHOD, WOMAN’S 
HOSPITAL—MAY 15, 1920, TO MAY 15, 1930 


Cases Cases Per cent 

treated living living 

ee Oe | ne 170 44 25.9 
Classes I and II (limited to the 

eer er es 35 20 57.1 
Classes III and IV (advanced be- 

yond the cervix)............... 135 24 7.7 


The outstanding feature of our method of treat- 
ment is re-radiation whenever our monthly follow- 
up reveals evidence of recurrence in the vaginal 
tract, during the entire period of 5 years’ ob- 
servation. 

Table XIII shows the number of re-radiations 
given the 170 patients. It will be noted that 
nearly 50 per cent had repeated treatments. This 
observation is of interest because repeated appli- 
cations of radium after the initial treatments are 
not the practice in most radium clinics. 

In the 251 cases treated we were able to trace 
all but 9, or a completed follow-up of 96.4 per 
cent. 

While at the present time the question of ra- 
dium versus surgery in the treatment of operable 
cervical cancer is by no means settled, we believe 
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TABLE XI.—END-RESULTS OF CASES OF CAR- 
CINOMA OF THE CERVIX UTERI BEYOND 
FIVE YEARS TREATED ONLY BY THE WARD 
AND FARRAR METHOD, WOMAN’S HOSPITAL 
—CLASSES I, I, II, IV 


Cases Cases Per cent 
End-results treated living living 
BORON sod hic She Koon eee ee 170 44 25.9 
DORE awinberaacederewerac 125 29 a3..2 
PANE ss osG0skune Sabaciems 90 19 re 
ROR et en nha sateen be kiatas isi 55 II 20.0 
NER Giowisit sve caiaas sae en 27 7 25.9 


TABLE XII. — FIVE-YEAR END-RESULTS FOR 
VARIOUS AGES—CASES TREATED WITH RA- 
DIUM FOR CANCER OF THE CERVIX UTERI 


BY THE WARD AND FARRAR METHOD— 
WOMAN’S HOSPITAL—MAY I 5, 1920, TO 
MAY I5, 1930 
Cases Cases Per cent 
treated living living 
SU Ee 170 44 25.9 
20 GO 29 years......... cae 9 2 23.2 
30 to 39 years..... : ee 31 13 41.9 
40 to 49 years..... ae: ee 13 23.2 
50 to 59 years..... ore ee | 12 28.06 
60 to 69 years..... phe hate toh 23 - 13.0 
70 to 79 years..... ; 9 I II.1 


TABLE XIII.—END-RESULTS OF CASES RECEIV 
ING RE-RADIATIONS FOR CARCINOMA 0! 
THE CERVIX UTERI, WARD AND FARRA|! 
METHOD — WOMAN’S HOSPITAL — MAY 15 
1920, TO MAY I5, 1930 


Cases 
Treatments Cases living Per cent 

per case treated 5 years livir 
Ee eae ae 170 44 25 
1 treatment....... ae . 22 25 
2 treatments.......... toh 55 15 27 
2 CRORES... cess rates 20 4 20.0 
4 or more treatments......... 8 . 37 


that advocates of radium in operable cases hav: 
strong position in view of the results which m 
be obtained with this class of patients. 

Fifty-seven and one-tenth per cent, with no | 
mary mortality, compares favorably with Bon- 
ney’s recent report of his results with the W 
theim operation in which he had in 284 cas 
relative cure rate of 38.7 per cent, with a primi” 
mortality of from 8 to 16.5 per cent, even thouzh 
we take into consideration the fact that he oj <r- 
ates on many cases where the disease has exten: ed 
beyond the cervix. 

Furthermore, we must bear in mind that we 
a Wertheim or a Bonney may achieve these ex- 
ceptional results after years of experience 
practice in developing this very specialized sur- 
gery, the average general surgeon operating 0 
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carcinoma of the cervix obtains no such results 
and has a high primary mortality and morbidity. 

On the other hand while safe radium therapy 
necessitates a thorough knowledge of the dangers 
and limitations of this powerful remedy and re- 
quires experience for its successful application, 
these requisites are within the reach of a much 
larger number than can hope to aspire to the 
necessary skill required for a proper Wertheim 
technique and in much less time. We must also 
remember that operative technique in the best 
hands has probably reached its zenith, while 
irradiation technique is only beginning and is not 
yet perfected. 

In frankly inoperable cases radium has no rival 
at the present time. Our absolute cure rate of 
24.7 per cent is about equal to Bonney’s 24.4 per 
cent, and in our Class III and IV cases we have 
salvaged 17.7 per cent. 

The combined method as practiced by Stockel 
and others of using radium followed by a Schauta 
operation of vaginal hysterectomy and X-ray has 
not yet been proved to give better results. More 
time is necessary before this can be demonstrated. 
The primary mortality will still remain as an 
objection to the combined method however. 


CONCLUSIONS 


1. Our experience of over 11 years with radium 
therapy in carcinoma of the cervix leads us to 
believe that the best results can be obtained with 
the smaller dosages of radium (2,400 to 4,200 
milligram hours) provided a frequent personal 
follow-up is maintained throughout the entire 5- 
year period, and that re-radiations are given for 
local recurrences in their incipiency. 

2. We believe that the response to the irradia- 
tion will be more satisfactory in result, with much 
less morbidity, if cachexia and anemia (below 
3,500,000 reds and 50 per cent hemoglobin) are 
combated with a preliminary fortification of the 
patient’s resistance by a blood transfusion. 
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3. We believe that the importance of post- 
radiation care, frequent cleansing douches, out- 
door air, proper nourishing diet, rest, etc., should 
be recognized and carried out as far as possible. 

4. We hope that future results will show that 
the high voltage X-ray therapy will take care of 
the 40 per cent gland involvement in the advanced 
cases, as found by Bonney. Without high voltage 
X-ray, our absolute cure rate of 24.7 per cent 
compares favorably with Bonney’s 24.4 per cent. 

5. Until the combined method as advocated 
by Stockel, Zweifel, and others shows better 
results in spite of primary mortality, we prefer to 
employ irradiation alone in carcinoma of the 
cervix. 

6. We believe that in all cases in which the dis- 
ease has advanced beyond the cervix only radium 
and X-ray should be employed and not surgery, 
even though many of these patients can be 
operated upon successfully, because our results 
with radium in these advanced cases are fully 
equal to those salvaged by the surgery of experts 
and without its high primary mortality and 
morbidity. 

7. We believe that the results we have ob- 
tained with radium for the Class I and II cases, 
57-1 per cent, without primary mortality or mor- 
bidity, are so close to the best results obtained by 
the Wertheim operation done by experts after 
years of specialized surgery in this field, that the 
radium method of treatment is obviously prefer- 
able to surgery in this class of case. 
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THE PURPOSE OF 


THIS CONFERENCE! 


FREDERIC A. BESLEY, M.D., F.A.C.S., WAUKEGAN, ILLINOIS 


Chairman, Board on Industrial Medicine and Traumatic Surgery 


/ THIS is the fourth conference that has been 
held by the American College of Surgeons on 
the subject of Traumatic Surgery and 

Industrial Medicine and it is a fitting observation 

that in this era of mechanization in all lines of 

production and transportation there is an ever 
increasing number of injuries which circum- 
stances naturally elicit and broaden the interest 
and the activities of the surgical and medical 
profession in this department of their art. 
Special emphasis should be made that these 
conferences are in no way intended to create a 
new specialty in surgery or to develop the so- 
called traumatic or industrial surgeons, for the 
correct conception and thought is that these in- 
jured cases can be and are best cared for by the 
men well trained in general surgery. The essential 
purpose of these meetings is to bring about a more 
comprehensive understanding and a better re- 
lationship between the profession and that part of 
lay society which has a vital and community 


interest in the care of the injured. This in particu- 
lar applies to the employers who are responsible 
for a large number of employees and insurance 
companies carrying the compensation risks. Ina 
word the object is to carry a service to all those 
essentially concerned. 

If some of the signs of an apparently rapidly 
changing relationship between organized medicine 
and the laity are correctly interpreted, it means 
that medical and surgical groups must develop a 
statesmanship capable of influencing the methods 
of practice from its economic side or lay bodies 
will usurp what they are coming to believe are 
their prerogatives. 

In preparing this program it was the thought 
that more time should be devoted to the purely 
scientific problems involved in the care of the 
injured and to that end there will be discussed 
many phases of traumatic surgery by men whose 
experience, training, and observations fit them to 
speak with authority. 


1 Presented in the Conference on Traumatic Surgery, before the Clinical Congress of the American College of Surgeons, Philadelphia, Octob 


13-17, 1930. 
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HOSPITAL PROBLEMS ARISING OUT OF THE CARE OF HIGHWAY 
ACCIDENT CASES? 


EMIL FRANKEL, Trenton, NEW JERSEY 


Director of Research, New Jersey State Department of Institutions and Agencies 


ERSONS cared for as in-patients in general 

hospitals because of injuries received in 

highway accidents numbered between 200,- 
000 and 250,000 in the United States in 1929. 
Their total hospital maintenance costs amounted 
to between $15,000,000 and $16,000,000. In the 
same year the financial losses to the hospitals 
caused by the non-payment of hospital bills ren- 
dered in highway accident cases amounted to be- 
tween $6,000,000 and $7,000,000. 

These estimates are based upon figures secured 
in a state-wide survey” conducted by the Re- 
search Division of the New Jersey State Depart- 
ment of Institutions and Agencies with a view of 
obtaining facts that would throw light upon the 
hospital problems arising out of the care of high- 
way accident cases. 


RESULTS OF NEW JERSEY SURVEY 


The data obtained from 19 representative gen- 
eral hospitals in New Jersey, which showed for 
each patient the type of care given, the number of 
days spent in hospital, the amount of the hospital 
bill rendered and the amount paid, may be sum- 
marized as follows: 

1. A total of 1,781 patients with 22,440 hos- 
pital days represented an average stay of 12.6 
days per patient. Of the total of 22,330 patient 
days, 5,063, or 23 per cent, were classed as private 
and semiprivate days and 17,377, or 77 per cent, 
as ward days. 

2. To the 1,781 patients were rendered bills 
totaling $106,089, an average of $59.57 per pa- 
tient and $4.73 per patient day. 

3. Of the total hospital bill of $106,089, the 
hospitals have been able to collect only $59,530, 
or 56 per cent, the difference of $46,559 remaining 
unpaid. The majority of the hospitals reporting 
do not expect to recover even a small portion of 
the amount unpaid. 


ACCIDENT CASES LOOM LARGE 


The care of highway accident cases is beginning 
to loom comparatively large in the total hospital 
service. The records of 10 general hospitals se- 


*Survey conducted for the New Jersey Commission to Study State 
and County Aid to General Hospitals, of which Dr. George O’Hanlon, 
Medical Director, Jersey City Hospital, was chairman and Dr. William 
J. Ellis, Commissioner, New Jersey State Department of Institutions 
and Agencies, a member. 


lected at random show that 4.3 per cent of all the 
in-patients treated during the year were highway 
accident cases and that 5.4 per cent of the total 
patient days served went to the care of the vic- 
tims of highway accidents. In these same hospi- 
tals industrial accident cases have receded some- 
what in importance, representing 2.4 per cent of 
the total patient list and 3.1 per cent of the total 
patient days. 

In a number of hospitals, highway accident 
cases constituted a larger number of patients and 
patient days than the average for the group of 
hospitals indicates. In one hospital, 8.1 per cent 
of all patients were highway accident cases and in 
two others the percentages of highway accident 
patients were 16.5 and 16.6 of the total number, 
respectively. Considering patient days, three 
hospitals recorded between 7 and 8 per cent of 
their total patient days as having been rendered 
to highway accident cases, one recorded 9 per 
cent and one over fo per cent. 


TIME SPENT IN HOSPITALS 


A study of the time that 1,200 persons injured 
in highway accidents spent in hospitals shows 
that 51.8 per cent stayed less than a week, 13.7 
per cent one day, 33.5 per cent from 1 to 3 days 
and 18.3 per cent from 4 to 7 days, and 17.3 per 
cent of the patients stayed from 1 to 2 weeks. On 
the other hand, the hospital duration of 13.5 per 
cent of the highway accident cases was from 2 


weeks to 1 month, 11 per cent from 1 month to 2 
months, and 6.4 per cent from 2 months upward. 

That highway accidents leave in their wake 
more than one hospital patient, bed as well as 
ambulant cases, is indicated by a special study 
made by one hospital. This study showed that 
114 accidents resulted in a total of 251 hospital 
patients of which 59 per cent were bed patients 
and 41 per cent ambulant cases, and that 71 per 
cent of the 114 accidents resulted in one patient, 
22 per cent resulted in from 2 to 5 patients and 7 
per cent resulted in from 9 to 22 patients. 


AMOUNT OF HOSPITAL BILLS 


While the average amount of the hospital bills 
rendered to highway accident patients in New 
Jersey was relatively low—$59.57—the amounts 
of individual bills ranged from less than $25 to 


‘Presented in the Conference on Traumatic Surgery, before the Clinical Congress of the American College of Surgeons, Philadelphia, October 
13-17, 1930. (For discussion, see p. 662.) 
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more than $500. Of the bills presented to high- 
way accident patients, 45 per cent of the total 
was less than $25 in amount, 21 per cent ranged 
between $25 and $50, 22 per cent, between $50 
and $150, and 11 per cent reached $150 or more. 
The hospital’s ability to collect from highway 
accident patients varied considerably. The 
amount of hospital bills paid ranged from 22 per 
cent to 95 per cent of the total amount of the 
bills, and the amount left unpaid ranged from less 
than 6 per cent of the total amount of the bills to 
as high as 78 per cent. The amount of unpaid 
bills ranged from less than $25 to more than $500. 


DRAIN ON HOSPITAL RESOURCES 


In essence, accident patients who do not pay for 
the hospital care received are charity patients, 
and the hospitals are penalized to the extent to 
which these patients are not paying for their care. 
It hardly needs to be pointed out that unpaid 
hospital bills in highway accident cases in most 
instances are a definite drain on the financial re- 
sources of the hospital and that hospital deficits 
arising out of the care of highway accident 
cases eventually must be borne by the local com- 
munity. 

A question that needs to be given serious con- 
sideration is: to what extent should the local 
community bear the financial burden arising out 
of the care of highway accidents that happen to 
occur in the hospital’s locality? Figures recently 
collected seem to show that the financial prob- 
lems incident to the care of highway accident pa- 
tients in local general hospitals are only partially 
a problem for the local community to meet. This 
survey revealed that a little more than one-half 
of the total of the 1,781 highway patients that 
were cared for in New Jersey hospitals came from 
the hospital city or town. About 38 per cent came 
from New Jersey, outside the hospital commu- 
nity, while more than 8 per cent came from 12 
other states. It should be noted moreover that 
in the hospitals located along the main arteries 
of automobile travel, hospital cases from out of 
the state number more than one-half of the total 
highway accident cases handled. 


PROSPECTS FOR RELIEF 


What are the prospects for relief to the hospi- 
tals from the financial burden imposed by the 
non-payment of bills rendered to highway acci- 
dent cases? Some hope for a reduction in the 
number of hospital cases may be held out through 
safety education campaigns, through the adop- 
tion of adequate safety regulations, and through 
the installation of effective safety devices. 
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The figures on the number of motor vehicle 
accidents are not encouraging, however, since 
the number of such accidents apparently is in- 
creasing everywhere. New York State, for ex- 
ample, reports 93,689 accidents in 1929 with 
114,807 persons injured. In one year (comparing 
the 1929 figures with those of 1928) the num- 
ber of accidents increased over 14 per cent and 
the number of persons injured, almost 16 per 
cent. 

Moreover, the owners of motor vehicles are 
constantly increasing in number. The registra- 
tion of motor vehicles in the United States 
reached the twenty six and one-half million mark 
in 1929, an increase of more than two million 
registrations over those of 1928. An increasing 
number of people are using buses in the United 
States. More than two billion passengers were 
carried on 92,500 motor buses in 1929. 

The ease with which motor vehicles may be 
acquired nowadays, even by those of compara- 
tively moderate means, signifies not only that 
ever greater numbers will be driving automobiles 
but that the number which might be classed as 
financially irresponsible, from the standpoint of 
compensation in highway accident cases, will be 
increasingly augmented. In this connection the 
following figures may have some significance: 

During 1929, 423 finance companies in this 
country reported having financed the acquisition 
of 3,478,373 cars valued at $1,603,328,170. 
Almost 46 per cent of new cars and about 58 per 
cent of used cars were sold on the installment 
plan in the United States in 1929. 

Insurance protection for hospitals. As the ad- 
justment of industrial accident cases at first was 
a purely individual matter, later to come under 
complete state regulations in most of the states, 
so the adjustment of highway accident cases is 
beginning to receive legal cognizance in a number 
of states by the inclusion of limited or partial! 
compulsory automobile liability insurance fea 
tures in their motor vehicle laws. States having 
such features include Connecticut, Maine, Ver- 
mont, New Hampshire, New York, West Vir- 
ginia, and North Dakota. 

Massachusetts is the only state having general, 
compulsory automobile liability insurance. Its 
law provides that before a car is registered, its 
owner hold either a motor vehicle liability policy 
or bond protecting him to the amount of $5,000 
for the injury of one individual and $10,000 for 
the injury of more than one individual in a sing!e 
accident, or that he deposit with the Department 
of Public Works cash or satisfactory security to 
the amount of $5,000. 
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The subject of insurance needs arising out of 
highway accident cases is being studied by a 
number of states. The Virginia general assembly 
has been most explicit in the direction such 
studies should take: to determine the advisability 
of passing laws for compulsory compensation in- 
surance for all automobiles; to work out a sched- 
ule of awards of compensation for injuries and to 
consider the method by which the funds neces- 
sary for the operation of such insurance should 
be administered; to make comparisons of the cost 
of compulsory compensation insurance by the 
state with compulsory compensation insurance 
by insurance companies and compulsory liability 
insurance by insurance companies. 

Automobile insurance not a financial guarantee 
lo hospital. The fact that a state may have an 
automobile accident liability insurance law in it- 
self offers no guarantee to the general hospitals 
that they will be compensated automatically for 
services rendered in highway accident cases. The 
existing laws contain no mandatory features that 
the hospital must be reimbursed for the cost of 
hospital care in automobile accident cases. 

It is significant to note, however, that when the 
person who is responsible for the accident is in- 
sured, the hospital is much more likely to be re- 
imbursed for the care given to hospital patients 
resulting from the accident. Three New Jersey 
general hospitals which have cared for more than 
300 highway accident cases found that when the 
person responsible for the accident was insured, 
the hospitals have been able to recover 70 per 
cent of the total amount of the hospital bills 
rendered, from the patients. On the other hand, 
when the person responsible for the accident was 
not insured, the hospitals were reimbursed only 
to the extent of a little over 30 per cent of the 
total amount of the hospital bills, the remainder 
being considered practically a total loss. 

“Safety Responsibility” Laws. Recently, a 
number of states passed so-called “safety re- 
sponsibility’ laws framed with a view of curbing 
reckless drivers, compelling them to bear the cost 
of their recklessness and suspending the licenses 
of those who fail to meet the damages found 
against them. The criticism leveled against these 
“safety responsibility” laws is that some of their 
most stringent features do not become operative 
until after a man has shown his disregard for 
public safety by the criminal operation of his 
automobile, and that they offer no absolute guar- 
antee of compensation for the victim of an 
accident. 

The Safety Responsibility Committee of the 
American Automobile Association has drawn up 
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a model ‘‘ Act to Eliminate the Reckless and Irre- 
sponsible Driver from the Highways” through 
which it is hoped to remedy some of the defi- 
ciencies in the existing statutes and point the way 
to states contemplating the enactment of “safety 
responsibility” laws. 

Hospitals given right of lien. Several states 
have attempted to meet the situation faced by the 
hospital through the care of highway accident 
cases by giving the hospital the right of lien. 
“Hospital lien” bills were recently considered by 
the legislatures of California, Maryland, New 
Jersey, New York, Pennsylvania and Washington. 

The hospital lien bill enacted by the 1930 New 
Jersey legislature provides that “ Every charitable 
association, corporation or other institution main- 
taining a hospital in the State of New Jersey sup- 
ported in whole or in part by private charity, 
shall have a lien upon any and all rights of ac- 
tion, suits, claims, counterclaims or demands of 
any person admitted to any such hospital and 
receiving treatment, care, and maintenance 
therein, on account of any personal injuries re- 
ceived in any accident as the result of the neg- 
ligence of any other person or corporation which 
any such injured person may or shall have, assert 
or maintain against any such other person or cor- 
poration for damages on account of such injuries, 
for the amount of the reasonable charges of such 
hospital for such treatment, care, and mainte- 
nance of such injured person at ward rates in 
such hospital up to the date of payment of such 
damages.” 


FIFTY ADMINISTRATORS EXPRESS THEIR 
OPINIONS 


An inquiry was directed to more than 50 ad- 
ministrators of general hospitals in New Jersey 
asking them to analyze their experiences with 
highway accident cases and to give their recom- 
mendations for dealing with the hospital prob- 
lems arising out of the care of highway accident 
cases. The answers may be summed up as follows: 

1. The majority of the hospitals expressed 
themselves as having to give an undue amount of 
free service for highway and other non-industrial 
accident cases not properly belonging to the hos- 
pital district. 

2. All of the hospitals say it is exceedingly 
difficult if not entirely impossible to collect a 
large percentage of the bills for highway accident 
cases. The insurance companies usually pay the 
injured person who, in turn, leaves the hospital 
without paying his bill. 

3. The majority of hospitals feel that the per- 
son responsible for the accident should assume 








564 


the hospital bill and that if he does not some 
governmental authority should pay. Surprisingly 
few hospitals place any responsibility on the pa- 
tient who is receiving the treatment. The town 
or county in which the accident occurs, the town 
or county of the residence of the injured, and the 
state for non-residents of the county and of the 
state are suggested as agencies to assume the 
financial responsibility for highway accident 
cases. 
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4. Compulsory automobile insurance is recom- 
mended by nearly every hospital, with the lia- 
bility insurance to be strictly under state control 
and each license to carry with it a liability policy. 
An organization is suggested similar to the Work- 
men’s Compensation Bureau for the adjudication 
of claims and the division of available funds to 
claimants, including the injured person, the hos- 
pital, the doctor or any others who have served 
to rehabilitate him. 


PHYSICAL THERAPY IN FRACTURES OF BOTH BONES OF THE LEG! 
JOHN S. COULTER, M.D., F.A.C.S., Caicaco 


Assistant Professor of Physical Therapy, Northwestern University 


NHE final aim of the treatment of fractures of 
both bones of the leg is the restoration of the 
functions of the injured leg. The use of 

physical agents as an adjunct in this treatment is 
not only valuable, but essential. Many of the 
ideas prevalent as to their methods of use are very 
vague, and many surgeons have not made a close 
enough study of the subject to give definite 
directions for their use. Therefore, the greatest 
success in the restoration of function following 
fractures depends on close co-operation between 
the surgical and the physical therapy depart- 
ments. 

In physical therapy the agents of the greatest 
use are heat, light, water, massage, and exercise. 
Of all therapeutic adjuncts these are the simplest, 
the most flexible, the most easily obtainable, and 
the cheapest. These agents should be used on 
definite written prescriptions. Records of progress 
should be kept. Signs of recovery should be pointed 
out to the patient, thus rousing in him an in- 
terest in his own progress. Where improvement 
is not being made, the patient should not be en- 
couraged in a treatment habit. 

Physical therapy has been criticized by in- 
surance companies and employers, for they say it 
has increased the cost of treatment in traumatic 
injuries without producing results. This criticism 
is correct in many cases, but not where it has been 
correctly used. It is unjustifiable to charge for 
physical therapy in which only some form of heat 
has been used for a short period daily, for this is 
not the correct use of physical therapy. The aim 
of this short paper is not to discuss the actual 
technique of the use of physical agents, but to 
urge the necessity of them for longer periods daily 
in the treatment of fractures. 


The most common mistake in the use of 
physical therapy in the after-care of fractures has 
been that the patient is treated once daily, at best, 
and given the impression that some piece of 
apparatus is going to help him regain function. 
Neither that machine nor the surgeon can give the 
patient the best functional results unless the co- 
operation of the patient is enlisted so that he will 
carry out definitely prescribed directions and use 
these physical agents for long periods daily. 

The principles of treatment of these fractures 
may be reduced to the formula: early reduction, 
proper retention, early function. 

Physical therapy is mainly concerned in the 
early restoration of function but it must not be 
expected to overcome the disabilities produced by 
neglect of the other two principles of treatment. 


HEAT 


Our usual physical therapy prescription is heat, 
massage, and exercise. We have a scientific basis 
for the use of heat early in injuries, especially in 
fractures, and it should be used from the first day. 
In a recently published article on his investiga- 
tions in the repair of fractures, Murray says: 

“Fractures always heal, unless there is a 
mechanical bar to tissue growth. The healing is 
accomplished as with wounds elsewhere, by the 
growth of granulation tissue. . . . 

“The source of calcium for this calcification is 
dead and autolyzed bone at the site of fracture 
and not the blood stream. Bone as a calcium 
source can be experimentally replaced by both in- 
organic and organic salts of calcium. Bone and 
soft part circulation are of prime importance in the 
process of calcification of fracture healing and 
should, therefore, be prime objects of attention 


1Presented in the Conference on Traumatic Surgery, before the Clinical Congress of the American College of Surgeons, Philadelphia, October 
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early in the bone healing process. The time to use 
elevation, heat, massage, diathermy, and active 
exercise is at that time, if possible; it is much 
more important than later in the course.”’ 

Every surgeon has numerous uses for the thera- 
peutic application of external heat and should 
have in his possession several appliances giving 
radiant heat. These appliances may be used at 
the hospital or in the patient’s home for only a 
small extra charge. In our dispensary, hospital, 
and home cases we have definite mimeographed 
directions for their use and for the use of other 
forms of heat, such as contrast baths. It is known 
that the use of heat increases the local circulation 
of the part and that good local circulation is 
essential for repair of fractured bones. Therefore 
this heat should be applied for hour intervals at 
least 3 times daily. Surely the local circulation 
needs to be increased more than 30 minutes daily. 
Heat appliances are reasonably priced, electricity 
is cheap, and none of our patients has objected to 
the small charge necessary to rent the requisite 
appliances. 

MASSAGE 

Here is another physical agent that may often 
be used in the treatment of fractures without add- 
ing to the cost of this treatment. The surgeon has 
not the time to give massage, but he should have 
the time to prescribe it and see that it is given 
properly. In a fracture of both bones of the leg, in 
addition to the bone injury, there are torn liga- 
ments, lacerated muscles, tenosynovitis, and a 
traumatic arthritis. There is hemorrhage from 
the torn vessels. The above conditions interfere 
with the circulation, but often we have a swelling 
above and below the injured area which the local 
conditions could not cause. This is due to a reflex 
disturbance of the vasomechanism from an 
injury to the nerves. 

In fractures of both bones of the leg treated in a 
Thomas splint with skeletal traction, the surgeon 
should take the time to instruct the nurse or, if 
necessary, a member of the patient’s family to 
give superficial stroking massage. This consists of 
the passage of the hand over the patient’s skin 
above and below the fracture, where the parts are 
exposed, with a slow, gentle, and rhythmical move- 
ment. This form of massage aims only for a reflex 
effect on the circulation. Therefore the direction 
of the movement is unimportant, provided it is 
always in the same direction. This massage move- 
ment is one that should be started early and it 
cannot cause trouble because the movement must 
be gentle. It should be remembered that in cases 
of fracture of both bones of the leg in a circular 
cast, it may be an advantage to split this cast into 
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halves, removing the upper half several times 
daily to allow the application of radiant heat and 
superficial stroking massage. Here again in our 
clinic we use definite written instructions for 
massage movements. It is realized that massage 
is best given by a well trained technician under a 
physician’s direction, but we believe, in addition 
to this and without a technician if necessary, 
much can be accomplished by the surgeon in- 
structing some member of the family or the nurse 
in a simple massage movement. 

The other movements of massage are heavier 
and are aimed to influence the circulation directly. 
These are started at a later period and must be 
performed only by experienced and trained hands, 
for unless that person is extraordinarily observant 
and careful, there will be a recurrence of the de- 
formity. Massage, if properly applied, increases 
the local circulation, but if applied too heavily 
may damage the delicate arterioles of the muscles 
and thus have the opposite effect. 

The first 7 to 10 days following the accident are 
the most important for early bone regeneration. 
It has been found that ossification begins during 
this period. Injured tissue cannot be healed by 
massage, but we can assist in restoring the circula- 
tion on which the repair depends. The time to 
commence massage requires the judgment of ex- 
perience, but it should be in the first week follow- 
ing the injury. Suggestions regarding this and the 
technique have been considered in another article. 

Cotton says: “In fact it is but rarely that a case 
of fracture leaves my care without having had 
more or less massage, and year by year I call for 
it more and more. Those who are to treat frac- 
tures should know enough to control this work.” 


EXERCISE 


Therapeutic exercise is the scientific supervision 
of bodily movements with or without apparatus 
for the distinct purpose of restoring normal func- 
tions to diseased or injured tissues. There is a 
maneuver which can be practiced early in the 
treatment of these fractures, which is highly 
beneficial. This is termed static exercise and can 
be practiced by the patient while his leg is in the 
splint or cast. It is the alternate contraction and 
relaxation of the quadriceps without movement of 
the knee and of the tibialis anticus and extensors 
without movement of the foot or toes. This type 
of exercise may be difficult for the patient to learn. 
It should be practiced under the watchful eye 
of the operator until the patient has accom- 
plished it. Static exercise is used in the early 
stages of acute traumatic injury or when it is im- 
possible to obtain joint movement in chronic 
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cases. Great benefit is derived by its use in 
maintaining muscle tone and strength. 

Relaxed movement or passive exercise is that 
form of bodily movement which is carried through 
by the operator without assistance or resistance 
by the patient. In fractures of both bones of the 
leg mobilization of the joints should begin early, 
but arrangements must be made to prevent 
movements from throwing strain on the seat of 
the fractures. This may be done by using the 
posterior half of the cast as a support and moving 
the ankle in dorsal flexion and the foot in inver- 
sion only. In a Thomas splint the fractures 
should be supported manually. The occurrence 
of a muscle spasm is a danger signal. If such a 
spasm occurs the operator should stop immedi- 
ately. It should be remembered that a slight 
tightening of the muscles precedes pain. There- 
fore, to secure the best results all movements 
should be well within the limit at which pain 
occurs. Passive exercise of muscles prepares them 
for active movement. 

Active exercise is that form of bodily move- 
ment which is carried through by the patient 
with or without the personal supervision of the 
technician. In fractures of both bones of the leg 
there has been a lengthy period of inaction which 
impairs the power of muscle co-ordination. All 
movement is the result of the contraction of one 
group of muscle combined with the relaxation of 
its antagonistic muscles. This is especially true in 
walking, and the efficient working of one muscle 
is dependent on the similar capacity in many 
others. Therefore, in these fractures it is easy to 
realize that marked weakness of one group of 
muscles will interfere greatly with proper co-ordi- 
nation in walking after this injury. 

Too often a patient is allowed, after weeks in a 
cast, to start weight bearing on his injured leg 
without previous exercise and even without the 
normal support afforded his foot by his shoe. 
This patient gets up with crutches, his foot usu- 
ally in a slipper and attempts to walk, his hip 
rotated externally, his knee stiff, and his foot 
everted. This is not a natural position for walking 
and results in still further muscle strain and loss 
of co-ordination. 

In our treatment of these cases we realize that 
all such patients need re-education in walking. 
Again this may be made a simple process not add- 
ing to the cost of the treatment if the active co- 
operation of the patient is enlisted. The surgeon 
should have definite written directions for re- 
education in walking, to be used in the cases in 
which it is necessary to watch the cost of the 
treatment. These movements should be started 
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before weight bearing is allowed. These direc- 
tions are mimeographed and left with the patient 
after the surgeon gives instructions in the kind of 
exercises, the number of times for each, and the 
number of times in a day the series should be per- 
formed. The patient should be impressed with 
the importance of insuring the return of co- 
ordination. He should be told that, while heat, 
diathermy, massage, and electrical muscle stimu- 
lation increase the local circulation and at certain 
times are of great value, nothing will increase the 
strength of his muscles and the return of co-or- 
dination but the proper use of these muscles. He 
should also be cautioned against fatigue. 

Some directions for re-education in walking are: 

1. Sitting on side of bed, swing legs to and fro 
alternately. 

2. Same as 7, except on every fourth swing 
hold leg out straight for a count of three. 

3. Same as 7, now add ankle movement. When 
leg is straight bring foot up and when bending 
knee push foot down. 

4. Sitting on chair, raise toes alternately from 
floor. 

5. Same as 4, except raise right toes with left 
heel and left toes with right heel. 

6. Stand on sound leg between two chairs and 
swing the injured leg to and fro. See that this is 
like the natural movement of walking (leg for- 
ward, knee straight, and ankle dorsally flexed). 

7. While sitting, at all times rest with legs 
crossed and feet resting on outer borders. In this 
position claw with toes. 

8. Same position as 7, rise from chair, sup- 
porting most of weight on hands. Increase height 
of rise and reduce weight on hands. 

g. Standing, supported by a chair in front, 
with feet side by side and weight on outer borders 
bend knees. 

ro. Stand between two chairs as in 6, excep! 
that when injured leg is forward, the heel | 
placed on the floor. The body weight is then 
thrown forward by raising the heel of the soun: 
leg and bringing the toes of the injured leg dow: 
Rock to and fro in this position. At first all 
weight is supported by arms and sound leg 
Increase by removing chair support. 

All weight bearing exercises should be px 
formed in proper shoes with felt pad arch su 
ports'in position. In addition to these exercis:s 
others are given from the mimeographed sheets 
foot and knee exercises, and we shall be glad | 
furnish them to those interested. To av: 
monotony and to increase the patient’s inter 
we use another form of therapy namely—oc 
pational therapy. 

















OCCUPATIONAL THERAPY 

The therapy of a curative workshop is based on 
the fact that the best type of remedial exercise is 
that which requires a series of specific voluntary 
movements, initiated by the patient, forming an in- 
tegral part of a more complex series of co-ordinated 
movements, with a purposive nature to secure 
end-products and thus a direct incentive for sus- 
tained effort. It is on this theory that we intro- 
duce ordinary occupation and play. 

The ordinary physical therapy given to a 
patient, at the most, lasts only an hour and the 
exercises have certain definite limitations. The 
human body is more than a machine and the 
formal repetition of a movement either with or 
without an apparatus is not of maximum thera- 
peutic value in increasing the amount of move- 
ment in a stiff joint or as an integral part of a 
larger co-ordinated movement. There is no psy- 
chological stimulant for personal incentive or 
sustained effort. 

Success in the treatment of injuries can be in- 
creased by the combination of physical therapy to 
prepare the part with the use of heat, massage, 
etc., for the activity of occupational therapy. One 
without the other is not as successful as the 
combined. 

Occupational therapy may be obtained in a 
curative workshop where there is equipment such 
as foot power looms and bicycle saws for specific 
exercises for the leg, or it may be applied at home 
under the direction of the physician and with the 
help of the family. This latter choice is inex- 
pensive and very effective if the patient is willing 
to co-operate. 

The man who is “laid-up” at home with a frac- 
ture of both bones of the leg can refinish furniture. 
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This involves constant squatting and raising as 
the rungs of a chair, etc., are sand-papered and 
finished. This bending and straightening of the 
leg offers exercise while the patient is thinking of 
his job. He is conscious of the exercise but in- 
spired by his work. Planting a garden or caring 
for it, with short tools, involves the flexion and 
extension of the hip, knee, and ankle. A pro- 
longed cramped position should be avoided. 

Games may also be devised for this purpose. 
The acts of kicking, running slowly, and skipping 
can be directed so as to exercise any group of leg 
muscles. In games the element of competition 
with either an opponent or the record of a pre- 
vious day gives incentive for the actual exercise. 

If the patient is working at home, he and his 
family will take an interest in this form of exercise 
and during the events of the day will discover 
other normal tasks which will provide opportu- 
nity for the repetition of an exact motion. This 
is an important factor for it does away with the 
more or less unconscious effort to save the affected 
part. Again, definite directions will impress the 
patient with the surgeon’s interest and repay for 
the time taken in the functional restoration 
shown by the patient. 

CONCLUSIONS 

Physical therapy is not only valuable but essen- 
tial in the treatment of fractures of both bones of 
the leg. It contributes greatly to the shortening 
of the period of disability and to the improvement 
of functional results. The use of the simple 
physical agents on definite written prescriptions 
over longer periods daily will definitely improve 
the results of functional restoration after frac- 


tures. 
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INTERNAL DERANGEMENT OF THE KNEE! 
WILLIS C. CAMPBELL, M.D., F.A.C.S., Mempuis, TENNESSEE 


RAUMATIC lesions of the external cartilage 

of the knee have not received due considera- 

tion in the past and are sometimes over- 
looked at examination. They occur less often 
than do lesions of the internal cartilage, which 
probably accounts for the greater interest mani- 
fested in internal cartilage injuries. 

The common traumatic injuries of the external 
semilunar cartilage are as follows: (1) derange- 
ments, (2) hypertrophy, and (3) cysts. 

Derangements or fractures and dislocations of 
the external cartilage, as we have said, are not so 
common as those of the internal cartilage, the 
ratio being 1 to 15. In our series of 108 derange- 
ments of the semilunar cartilage there were 19 of 
the external and 89 of the internal. The greater 
frequency of derangements of the internal car- 
tilage is due first, to the fact that the mechanism 
producing such injuries is by far more frequent 
than that which causes similar lesions of the inner 
cartilage; second, more severe trauma is required 
to injure the external cartilage; and third, there 
is a difference in the anatomical relations of the 
two cartilages which may be enumerated as 
follows: 

1. The internal cartilage is in close relation 
and loosely attached to the weakest or anterior 
portion of the internal ligament and is firmly at- 
tached to the posterior or stronger portion of the 
ligament. This obviously makes a weak point in 
the mechanical construction of the semilunar car- 
tilage. The external cartilage, not being attached 
to the external lateral ligament, is not subject to 
injury from the same types of trauma. 

2. As the vastus internus and semimembra- 
nosus tendons are partially inserted into the in- 
ternal lateral ligament, the internal cartilage may 
be directly injured by muscular contraction. 

3. The internal condyle of the femur rotates 
upon the internal cartilage and when laxity or 
displacement is present may forcibly pull or roll 
the cartilage out of position, while the external 
cartilage is fixed by the pivotal action on the ex- 
ternal condyle. 

4. The internal cartilage is larger, nearly semi- 
circular in shape and does not conform to the ar- 
ticulation as well as the external cartilage does 
and is, therefore, more easily avulsed or fractured. 

5. The internal cartilage bifurcates at the 
anterior extremity and is, therefore, more sus- 
ceptible to longitudinal splitting. 


6. The coronary ligaments of the external car- 
tilages are longer than those of the internal, per- 
mitting greater play without rupture or severing. 

Derangements of the cartilages are frequently 
observed in young athletes, but are by no means 
infrequent as an industrial problem. They may 
occur at any age but are extremely rare in old age. 
This is probably due to the evolutionary change 
in structure as age advances, as has recently been 
demonstrated. 

The mechanism of derangement of the external 


cartilage is reverse to that required for derange-- 


ment of the internal cartilage. The foot is usually 
fixed upon the ground, the femur is rotated out 
upon the tibia, and at the same time the knee is 
adducted. The same mechanism may also rup- 
ture or stretch the external lateral ligament and 
the posterior crucial ligament. 

Lesions of both cartilages are fractures and dis- 
locations but the description of those of the ex- 
ternal cartilage is usually summarily dismissed as 
being similar to that of the internal. The more 
common lesions which I have observed in the 
external cartilage are as follows: 

1. Separation of the posterior extremity and 
lateral attachment, the anterior extremity re- 
maining attached. 

2. “Bucket handle” fracture. This consists of 
a longitudinal or rather circumferential fracture 
as the external cartilage is circular, with displace- 
ment of the inner portion inward, which may im- 
pinge within the articulation. This does not re- 
semble the handle of the modern bucket, but the 
handle of the old-fashioned leather bucket in 
common use in England about 30 years ago. 

3. Total avulsion with separation from all at- 
tachments. After derangement, the cartilage is 
always folded upon itself and secondary injury 
will occur unless the displacement is reduced or 
the cartilage excised. In this group may be 
found all varieties of fractures. At times the car 
tilage may be ground to pieces by the joint action 
and act as loose bodies. For reasons alread\ 
stated, primary fractures here do not occur as ofte! 
as primary fractures of the internal cartilage. 

The symptoms of derangement of the external 
cartilage often are described simply by stating 
that they are similar to those of the interna! 
cartilage, only occurring on the external side, 
whereas, as a matter of fact, there is some differ- 
ence. The chief symptom—great pain with locking 
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and blocking of the joint in flexion, usually at 
an angle of about 150 to 120 degrees—is due to 
the impingement of the cartilage between the ex- 
ternal condyle of the femur and the external 
tuberosity of the tibia. There is usually greater 
flexion in derangement of the external cartilage 
than in displacement of the internal. The joint 
is not locked, as commonly described, but is 
blocked. Extension is usually limited while a full 
flexion is free. Pain is excessive, especially at the 
first occurrence of the derangement, but is usually 
more vague. It may be referred to the posterior, 
middle, and anterior region of the external half 
of the joint and at times is indefinite. This at- 
tack is followed by effusion into the joint. There 
is often tenderness over the attachment of the ex- 
ternal lateral ligament on the external aspect of 
the external condyle of the femur, and over the 
head of the fibula, also on the external aspect of 
the articular surface of the external tuberosity of 
the tibia, and often in the popliteal space about 
the attachment of the posterior crucial ligament. 
These points of tenderness may remain indefi- 
nitely, being exacerbated with each recurrent at- 
tack, or they may entirely disappear during the 
interim. If the external ligament is impaired, 
increased motion to the leg on the inner aspect 
will be present when the knee is extended. In a 
normal knee joint no motion in this direction is 
possible. However, in certain individuals with 
congenital relaxation of joints there is often 
lateral play in the knee joint. This condition can 
be determined by a comparison with the opposite 
knee. Any defect in this ligament must be noted, 
as the prognosis will be materially affected. 
Subsequent attacks may complicate by causing 
further damage to the cartilage and in many in- 
stances may cause a low grade progressive ar- 
thritis, invading the structures of the entire 
joint. In some instances the recurrent attacks 
become less severe, which the patient may learn 
to endure with slight discomfort. In some, the 
joint reaction with each attack is more pro- 
nounced. 

The treatment is conservative in the acute 
stage or after the first attack, and radical should 
there be repeated derangements. If the proper 
measures can be instituted at the time of the 
initial lesion a perfect cure may be expected in a 
large majority of cases. This consists of first re- 
duction. Anesthesia will be required unless full 
co-operation of the patient is secured. The pa- 
tient reclines upon a table. The knee is flexed as 
far as possible, and the hip is flexed upon the 
abdomen. The leg is rocked and rotated from 
side to side and adducted as much as possible. 
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Suddenly with the muscles completely relaxed 
the knee is extended and the leg is rotated out- 
ward by grasping the foot. If there is the slight- 
est muscular resistance the procedure is not effec- 
tive. In reduction of the internal cartilage the 
leg is rotated inward as extension is effected, 
otherwise the procedure is about the same. Where 
reduction is accomplished there will be elicited a 
definite click or snap and the knee can be ex- 
tended without stress. Also, if there has been no 
anesthesia, the patient experiences great relief, 
and the knee feels “right” again. After reduc- 
tion the knee should be held in complete exten- 
sion for a period of 30 days by means of a cast or 
splint. Weight bearing should be enforced. At 
the end of 30 days active motion is instituted, but 
a steel cage knee brace should be applied which 
permits extension and flexion but no rotation. 
This should be worn for a period of about 3 
months. Physiotherapy is not essential except in 
the more severe injuries and in those past the age 
of 35. However, such measures do add to the 
comfort of the patient and possibly, to some ex- 
tent, hasten convalescence. In those in which 
there are repeated attacks, operative measures 
are indicated, the results of which depend upon 
three factors: (1) complications by associated de- 
rangements other than that of the cartilage, (2) 
the efficacy of the operation, (3) the extent of 
organic changes within the joint that have been 
induced by constant irritation of a displaced 
cartilage. 

Spontaneous recovery is possible if the car- 
tilage adheres to some recess of the joint, as the 
intercondylar notch, and is not capable of further 
interfering with function, or possibly the car- 
tilage may be ground to pieces between the articu- 
lar surface and in time disappear. However, the 
equation in surgery is always not that which is 
possible, but that which is more probable. The 
chances of maintaining the integrity of the part is 
undoubtedly far better by excision before organic 
changes have occurred. 

The operation must be carried out, as is well 
known, under the most rigid aseptic technique, 
and may be described as follows: 

A straight incision is made about one inch to 
the outer aspect of the patella parallel with the 
patellar tendon. This incision begins on a level 
with the middle of the patella and extends down 
to a point just below the external tuberosity of 
the tibia and is continued through the soft struc- 
tures to the joint in the same manner as in the 
approach to the internal cartilage. If more room 
is required the lower end of the incision may be 
carried backward and outward for one or two 








CFINGRAM 28 

lig. 1. Drawing of interior of knee joint showing supe- 
rior surface of tibia, semilunar cartilages, and crucial liga- 
ments. Note the transverse ligaments anteriorly connect- 
ing the internal and external semilunar cartilages. 


inches, care being taken not to injure the external 
lateral ligament. However, the straight incision 
is usually sufficient, as the external cartilage is 
often avulsed and can be easily removed. 

In those in which there are symptoms sugges- 
tive of lesions in the posterior portion of the car- 
tilage, a posterior incision should also be made 
just anterior to the head of the fibula, care being 
used not to injure the external popliteal nerve. 
This will give access to the posterior compart- 
ment and permit severing the posterior extremity 
of the cartilage, after which the entire cartilage 
may be removed through the anterior incision. 

The entire joint should be most carefully in- 
spected for associated lesions which may cause 
symptoms of derangement. Special attention 
must be given to the posterior crucial and the ex- 
ternal lateral ligaments. If these structures are 
impaired a more complicated procedure is re- 
quired to repair efficiently one or both. It is not 
infrequent that other lesions complicate or are 
caused by persistent derangement of the cartilage. 

Hypertrophy of the extended semilunar is of 
very rare occurrence. This condition may be due 
to repeated trauma or may be a congenital 
anomaly. The exact etiology is unknown. The 
symptoms complained of are a very loud snap or 
click, with more or less pain and disability. In 
one case the noise made was so loud that any ap- 
pearance in public was extremely embarrassing. 
In many instances the symptoms will either dis- 
appear or will not be so apparent to the patient, 
while in others there will be no abatement or they 
may become progressively more severe. In 4 
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Fig. 2, left. Sagittal section of knee showing attach- 
ments of posterior crucial ligaments. 

Fig. 3. Sagittal section of knee showing attachment of 
anterior crucial ligament. 


cases the author has operated upon, the appear- 
ance was the same as described for derangements 
of the external semilunar cartilage. The extended 
cartilage was hypertrophied to about three times 
that of a normal cartilage. The snap was not so 
pronounced under anesthesia but was thought 
to be in the posterior portion of the joint. Treat- 
ment is often not indicated, as symptoms are not 
of sufficient severity. In those in which there is 
increasing disability and a very loud snap, com 
plete excision of the entire cartilage is indicated 

Cysts of the semilunar cartilage are probably 
more frequent than is generally known. The ex 
ternal cartilage is by far more often affected, th: 
internal very rarely; approximately 50 cases hav: 
been reported. The author and his associate, D1 
Joseph I. Mitchell, reported 10 cases, since whic! 
time 4 more have been observed, making a tot: 
of 14, of which there were 13 external and 1 i! 
ternal. In one case there was a cyst well belo 
the joint line which was removed twice, recurre: 
and was later found to be a cyst of the cartilag 

Trauma has been assumed as the prime etiolog 
cal factor; however, three theories have been a: 
vanced: (1) degenerative, (2) traumatic, and ( 
congenital. 

1. Degenerative theory. The earlier Germ: 
observers were of the opinion that the cysts we 
due to softening and colloidal degeneraticn of 1 
periarticular tendinous or periosteal tissues abo | 
the knee, owing to deficient nutrition followi g 























Fig. 4. Drawing showing cyst of external semilunar 


cartilage. 
trauma. Phemister agrees with this view and 
points out that the pathological findings are iden- 
tical with those of the cystic swelling or ganglions 
which occur in various connective tissues, espe- 
cially on the back of the wrist. Ledderhose at- 
tributed the pseudocystic degeneration to a 
primary, obliterative endarteritis of traumatic 
origin. This endarteritis is not constantly pres- 
ent, and it is more likely, according to Phemister, 
that the vascular alterations are simply a part 
of the degenerative process and not the initial 
change. Jean concludes that the lesion is a pseu- 
docyst caused by a peculiar type of degeneration 
of the fibrocartilage, from unknown cause, per- 
haps favored by the avascularity of the tissue. 
Allison and O’Connor believe that the cyst repre- 
sents the end-result of a degenerative process 
caused by interference with the blood supply of 
the cartilage in the affected region, the exciting 
cause of which is a non-lacerating injury. Klein- 
berg states that the cyst is due to some form of 
injury or to disturbance of metabolism of the 
cartilage cells without injury, following which 
defects appear in the meniscus. As pointed out 
by Jean, there is no support for the theory of 
bacterial infection. Culture of the contents of 
the cysts and of fragments of the cartilage have 
been negative and there are no symptoms of in- 
‘lammation. The Wassermann test on the blood 
has been negative in all cases. 

2. Traumatic theory. Practically all observers 
agree that trauma plays an important part in the 
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Fig. 5, left. Photograph of specimen of cyst of semilunar 
cartilage, showing location of cyst in middle third of 
cartilage. 

Fig. 6. 
tilage showing multiple spaces separated by thin walled 
septa. 


Photograph of cross section of cyst and car- 


causation although only about one-half of the 
reported cases give a history of definite injury. 
Fisher suggests that the trauma may be either 
from without or may be indirect through strain 
of the tendon of the popliteus muscle, as this 
muscle lies in close approximation to the middle 
portion of the external semilunar cartilage at the 
one place at which the outer margin of the car- 
tilage is covered by synovial membrane. Fisher 
also states that the cyst is a ganglion developed 
between the synovial membrane and the outer 
surface of the cartilage, although he admits the 
cyst may invade the cartilage. Zadek believes 
that the cysts are due to ingrowth of the synovia 
following tears of the outer portion of the car- 
tilage. The chief argument against the traumatic 
origin is the fact that the cysts usually occur in 
the external cartilage while the internal cartilage 
is much more frequently traumatized. Also, it 
must be remembered that the tendency exists to 
attribute all joint disabilities to remote injuries. 

3. Congenital theory. Ollerenshaw has sug- 
gested that the cysts are developmental in origin 
due to fetal rests of the endothelial cells in the car- 
tilage which, when stimulated by trauma, are 
rapidly distended. This hypothesis, which is 
analogous to the inclusion theory proposed by 
Cohnheim as the specific cause of neoplasms, is 
not generally acceptable. 

PATHOLOGY 

The gross appearance of the cysts in the car- 
tilages which have been excised has been iden- 
tical. The cysts were located in the peripheral 
portion of the middle third of the meniscus. defi- 
nitely within and a part of the cartilage, their 





outer walls being formed by a thin shell of ex- 
pended fibrocartilage. On the interior the cysts 
were divided by fibrous septa into several com- 
municating cavities of varying size, the larger 
loculi generally lying toward the periphery of the 
tumor and the smaller ones centrally. The large 
spaces appeared to be formed by coalescences of 
the smaller cavities. The inner surfaces of the 
walls were smooth and glistening and the mucoid 
substance, thick and transparent, sometimes 
slightly tinged with red or yellow, resembled the 
colloid material in ganglions. 

The microscopic appearance of the cysts has 
been a subject of debate. Ollerenshaw was the 
first to describe a definite endothelial membrane 
lining the cysts. Other authorities state that no 
lining membrane is present. Kleinberg found the 
larger cysts lined by a layer of large, flat cells re- 
sembling endothelial cells which he believed had 
probably arisen from lymph vessels. Zadek de- 
scribed the smaller cysts as lined by a membrane 
consisting of synovia-like endothelium. On the 
other hand, Phemister could find no evidence of 
an endothelial lining, nor could Latulle or Guy 
who examined the specimens reported by Jean; 
nor Walbach, who examined the cases reported 
by Allison and O’Connor. 

Our impression is that the cysts arise from the 
splitting of the connective tissue fibers along 
parallel planes and that no definite lining mem- 
brane is present. A careful microscopic study of 
one of the cases was made, and the report was as 
follows: 

‘A section cut transversely through the speci- 
men of cartilage consists largely of fibrocartilage 
with greatly thickened perichondrium. In the 
fibrocartilage there are many small linear spaces 
which seem to have been formed by cleavage 
along parallel surfaces. None of the cysts is 
spheric. The perichondrium is thickened and con- 
tains numerous thick walled blood vessels and 
dilated lymph spaces. In the zone near the peri- 
chondrium there are irregular clumps of pale 
mononuclear and polynuclear cells. In a few 
places the impression is gained from the regularity 
of position of the low, elongated nuclei that there 
is a lining membrane, but there are other sites 
where the nuclei are not so regularly spaced and 
still many other sites where nuclei are absent. 
The thickened blood vessels and infiltrating, wan- 
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dering cells indicate chronic inflammation. The 
relation of the cyst-like spaces and the dilated 
lymph channels is uncertain.” 


SYMPTOMS 


The duration of the symptoms varies from a 
few weeks to several years. One case was ob- 
served one week following trauma, the symptoms 
having appeared immediately. Phemister states 
that the cysts seem to attain their maximum size 
within a few weeks, after which they remain sta- 
tionary, and that there is no instance of spontane- 
ous disappearance. This is probably inaccurate. 
In a case previously reported the tumor subsided 
after a short duration, although the other symp- 
toms persisted, and in another case the symptoms 
were recurrent. In still another case the tumor 
disappeared and the pain was entirely relieved by 
aspiration of the colloid contents of the cyst. 

The symptoms are similar to those of other de- 
rangements of the knee joint, but without locking 
or snapping. Pain, limp, and interference with 
joint motion, associated with a visible and pal- 
pable tumor in the region of the cartilage, are 
characteristic manifestations. The pain may or 
may not be constant and is aggravated by func- 
tional use. The pain is also aggravated by rota- 
tion of the leg and is worse on full extension and 
flexion of the knee, the most comfortable position 
being at about 70 degrees or 80 degrees of flexion. 
The tumor is firm, resistant to pressure, and ten- 
der. The size of the tumor varies but the location 
is fixed and unchangeable. It is always imme- 
diately overlying the cartilage on a level with the 
joint line and is firmly fixed to the tibia and moves 
with the tibia in all movements of the knee joint. 

The roentgenogram is usually negative, 
although a shadow in the soft tissues in the 
affected region may be visible, and, rarely, ther« 
may be a slight flattening of the adjacent por 
tions of the femoral and tibial condyles. 

TREATMENT 

The treatment is surgical. Excision of the en 
tire cartilage is recommended, as Riedel an 
Schmidt have reported the recurrence of th 
tumor when the cyst alone was removed. Th 
functional result depends upon the damage t 
the joint structures by the mechanical pressure « 
the tumor. 
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THE TREATMENT OF FRACTURES BY SKELETAL TRACTION! 


SAMUEL R. CUNNINGHAM, M.D., F.A.C.S., OKLAHOMA City, OKLAHOMA 


Professor of Orthopedic Surgery, University of Oklahoma 


N discussing a practical method for the severe and complicated fractures than we had to 

treatment of fractures of long bones, I shall deal with a few years back. 

try to demonstrate the peculiar adaptability Only a few years ago we seldom saw fractures 
of skeletal traction of fractures in which no of the spine, central fractures of the hip, or frac- 
other form of extension can be used: namely, ture dislocations of the ilium; now none of these 
fractures with concomitant mutilation or burn — fractures is uncommon. 


of the soft parts, thus making it impossible to use The treatment of diphtheria and appendicitis 
casts or skin traction. and some other diseases, after going through a 


Recently, I was asked “How does your com- rather stormy period, is standardized and all 
mittee justify so much time and space to frac- doctors agree on their treatment. The treatment 
tures?”’ Now, there could be several very of simple or complicated fractures of long bones 
pertinent answers to that question. One could _ is not so generally well understood. For instance, 
say that it is because certain types of fractures certain individuals doing much fracture work 
have not been well treated. There has been too have perfected mechanical devices which they 
much useless and too much complicated appara- use well and with which they secure good results. 
tus used, and possibly some have resorted too Others doing like work have perfected an open 
much to open surgery. method and they, therefore, are apt to infer that 

There has been a rapid increase in the number only the unskilled surgeon uses mechanical 
of fractures, and at the same time a great change methods. 
has come in the severity of fractures. The public I do open replacement of fragments under 
also is demanding better treatment and better certain circumstances but I never leave in the 
results than have heretofore been afforded. wound any form of non-absorbable material not 
Thirty years ago in a city of 200,000 population once in the last 18 years have I done this. 
we did not see as many fractures from all causes At a meeting of railway surgeons within the 
as we now see, in a city of similar size, resulting last year, I heard good surgeons discuss the prob- 
directly or indirectly from motor cars. We have _ lem as follows: 
observed, also, that motor cars, modern heavy “Tam in favor of plaster of Paris as a fixation 
construction, and oil field work cause much more’ method of all fractures. The main defect with 
other forms of traction is that you must employ 
about 6 nurses to watch the frames, to keep the 
traction on, and to keep the weights adjusted. If 





Fig. x. Silver wire in flexor tendon at end of first, Fig. 2. Dislocation of second, third, fourth, and fifth 
second, and third fingers. Wires fastened to strip of | metacarpal bones reduced by skeletal traction by use of 
sheet aluminum. towel clamps on distal end of these metacarpals. 
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Fig. 3. Fracture dislocation of all metatarsals reduced 
by use of skeletal traction. Towel clamps for tongs. 


we put a case up in plaster of Paris we know 
exactly where we have our fracture and that it is 
going to stay right there.” I am glad he can do 
that. 

Another said: “In certain cases, open opera- 
tion is absolutely in demand. Those who do open 
operations are impressed with the fact that a 
frequent cause of non-union is tissue interposed 
between the ends of the fragments, whether 
skeletal traction or plaster of Paris has been 
used, in which event open operation must be 
done, and, I can see no more danger in operating 
on the bone than in operating on the brain or 
operating in the abdominal cavity.” 


Fig. 4. Large woman 86 years old. Skeletal traction, 
Second picture made 30 months after first. 


I can’t agree with either one of them. I think 
they are both partly right. In the illustrations 
is demonstrated a method that we use in cases in 
which neither of their methods will yield satisfac- 
tory results. 

Possibly it would be well to give here the per- 
centages of certain types of acute fractures com- 
ing under our observation. Of 2,000 consecutive 
fractures of bones with shafts seen since January 
I, 1928, g per cent were of the femur, 16 per cent 
of which were open fractures; 7 per cent were 
fractures of the humerus, 8 per cent of which were 
open fractures; 11.5 per cent were fractures of 
the radius, 8 per cent of which were open frac- 





Open comminuted fracture of femur and fibula. There was an extensive burn on the leg and ankle. 
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lig. 6. Open comminuted fracture of femur. Tongs 
used above condyles. Patient now doing manual labor. 


tures; 8.5 per cent were fractures of the phalanges 
of the fingers, 17 per cent of which were open 
fractures; 13 per cent were fractures of the 
metacarpals, 12 per cent of which were open 
fractures; and 11 per cent of all fractures were of 
the tibia, 14 per cent of which were open fractures. 

In civil life 11.85 per cent of all fractures of 
hones with shafts are open fractures and many of 
them are best treated by skeletal traction. 

The treatment of fractures by skeletal traction 
is not new. When he was dean and professor of 
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Fig. 7. Open comminuted fracture of humerus. Exten- 
sion by pin through olecranon. 


surgery at the Medical College of Indiana 35 
years ago, Dr. Joseph G. Marsee practiced and 
taught the use of skeletal traction in fractures of 
bones with a shaft. 

In 1909 in a paper entitled, ‘Common Injuries 
of the Hand,” I described practically the same 
method we now use for fractures of the meta- 
carpals, metatarsals, and phalanges. 

The various forms of extension tongs have been 
very effective and their use has not deserved the 
unfavorable criticism it has provoked. 

I think we have found that the small steel wire 
drill offers many advantages over other methods 
of skeletal traction. 
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HEAD INJURIES OF MODERATE DEGREE! 


A REVIEW OF ONE HunpReED Cases, INCLUDING FIFTy VENTRICULAR STUDIES 


GEORGE W. SWIFT, M.D., F.A.C.S., SEATTLE, WASHINGTON 


Attending Neurologic Surgeon, Children’s Orthopedic Hospital and King County Hospital 


industrial surgery fall into a group of minor 

injuries. Perhaps there is some temporary 
loss of consciousness, but the patients are strong 
individuals and to them such a condition is of 
more or less trivial importance. As soon as the 
lacerations, if any, are healed, the patients are 
ready to resume their work. With these we have 
no further interest except to call attention to the 
fact that a strong, robust individual who receives 
a minor injury to his head, with no actual injury 
to the brain tissue, almost universally returns to 
work at the earliest possible moment. 

On another side we have that group of patients 
which constitutes perhaps another third of the 
sum total, which receives a perfectly obvious total 
permanent disability, which is so recognized by 
the attending physician and the Department of 
Labor and Industries. This group of cases does 
not interest us in the present discussion. 

The remaining third is that group of patients 
who, after a period of time, do not adjust them- 
selves to their present condition. The factors in- 
volved in this failure of readjustment are, of 
course, first of all the injury itself. The more 
severe the injury without total disability, the 
more easy it is to observe physical findings which 
will correspond to the subjective symptoms. This, 
one might say, would constitute the upper margin 
of disability in this particular group, while the 
true malingerer, the man who feels that the state 
owes him a living and uses a head injury merely as 
a subterfuge, would be found at the other end of 
the list. A great many cases are found between 
these two extremes and the factors which might 
be noted as contributing somewhat to their in- 
ability of readjustment are: suggestion on the 
part of the doctor, the relatives, or other patients, 
particularly those suffering from a similar injury, 
perhaps of a more severe degree; an unstable or 
nervous temperament, which almost universally 
leads to failure of readjustment, even though the 
injury may be very slight; last, repeated injuries 
of the same character to the same individual, each 
causing a more lasting impression upon his mental 
processes. 

It is this group of cases which causes the great- 
est difficulty to the state Department of Labor 


( Dottie of all head injury cases seen in 


and Industries in arriving at a just compensation 
and to insurance companies in estimating the 
amount of compensable disability and to the 
physicians who are called upon to make these 
estimations and evaluations. The Department of 
Labor and Industries is not to be classed exactly 
as the casualty insurance company because the 
department is not only authorized by law to 
make suitable compensation but also to re-insure 
the patient repeatedly. Insurance companies, on 
the other hand, have only to deal with one injury 
and that solely on a strictly monetary basis. 
What happens to the man afterward is no concern 
of the insurance company. The problem of the 
physician lies in an attempt to be fair to both 
parties and to see that no injustice is done on 
either side. 

With these facts in mind, a study has been 
made of roo cases falling in this last group, that 
is, those who have suffered an injury to the head 
and who have not been able to readjust them- 
selves to the conditions found following the in- 
jury. In this are included 50 ventricular studies 
used as a check on the general physical examina- 
tion. The examinations were all made at the 
request of the Department of Labor and Indus- 
tries. Wherever there was a reasonable doubt 
that there was actually a physical lesion which 
could be the cause of the failure to readjustment, 
a ventricular study was done. 

In the examination the following points were 
noted: the patient’s age, date of injury, character 
of the injury as to consciousness or unconscious 
ness, time in hospital, time elapsing between th 
injury and the examination, the time the patien 
was out of work, the subjective symptoms, th: 
cranial nerve examination, the general neur 
logical examination, and the ventricular stud, 
The ventricular studies included the pressure « 
the cerebrospinal fluid, the cell count, the chara: 
ter of the fluid, the Wassermann test, the X-ra\ 
showing changes in the size, shape, or position « 
the ventricles, and the presence of air over t! 
cortex. Tables I and IL are résumés of the fin 
ings in each of these instances. 

While headaches are the most frequent co! 
plaint, they are very difficult to prove. Dizzine 
while not as frequently noted as headache, shor 


1 Presented in the Conference on Traumatic Surgery, before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13 


1930. 
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TABLE I.—SUMMARY OF I00 CASES 


ARR RRO, 5d Lanes Sew erseen et oes 42 years 
Average time between the injury and examination.8 months 
Number who have worked at any time since injury... . 24 


Number who have not worked since injury........... 76 
Chief complaints 
Te een etre St tikes ae 
Dizziness. . ; che . 61 
Loss of hearing ere pices ; sas 20 
Loss of vision. . . ay es ag 
Localized pain. . . setae , oF 
General weakness. . FEW ed 25 
Loss of memory........... Pranarenaes . 
SONBOLY GISUUPHONCES: i... coc ceeeccsdcsicae 
Positive findings 
Cranial nerves 
eee 3 
II. Cédema... 36 
Atrophy. | 
Arteriosclerosis..... ay 4 
OUR. SR os a iss anas x 7 
External strabismus....... I 
| ee 
ce ee ...left 1, right 3 4 
WHER. -BMNIINE ahs o9' sad s Vieaeeeeetanls 4 
Nerve deafness... . left 7, right 9 16 
Nystagmus...... socials aha ae eRe 5 
Inco-ordination........ 14 


Reflexes: Deep—increased 23, decreased 8; superficial— 
increased 7; Babinski—positive 6. 


in a large number of cases be associated with 
positive physical findings, such as nystagmus and 
loss of hearing. Localized pain is difficult of proof 
and occurs quite frequently. This was differen- 
tiated from generalized headache. Disturbances 
of vision and hearing could be checked by careful 
testing which was done in most instances. Gen- 
eral weakness could be more or less corroborated 
but this also is difficult to prove unless it is present 
to a marked degree. The temperament of the 
individual patient plays an important part in the 
evaluation placed upon symptoms by the examin- 
ing physician. 

In the examination of the cranial nerves the 
most striking findings are passive oedema, which 
manifests itself either by congestion of the vessels 
or a true swelling of the nerve head. Other 
changes in the cranial nerves were not of sufficient 
frequency to be considered. The changes in the 
deep and superficial reflexes were not particularly 
marked, increased reflexes being present in 
approximately 25 per cent of all cases. 

The average age of the patients was 42, and the 
average time between the injury and our examina- 
tion was 8 months. Only 12 of the 100 cases 
showed positive fractures in the X-ray pictures 
which were taken. We have then a composite 
picture of a man approximately 42 years of age, 
who, 8 months prior to our examination, had 


suffered an injury to the head which had caused 
subjective symptoms as severe headache, dizzi- 
ness, general weakness, disturbances in hearing 
and vision, loss of memory, and localized pain; who 
presented practically no neurologic findings ex- 
cept increased reflexes and passive congestion of 
the vessels of the retina. In only 12 per cent of 
cases did X-ray examination show fracture of the 
skull, yet this (average) individual has been un- 
able to adjust himself to his surroundings. 

The records of the state show that in a total of 
50 cases, the time loss was 695 months and 16 
days, or an average per case of 13 months and 
27 days of total time lost; of 35 cases, there is a 
total, permanent partial disability of 954.12 de- 
grees, or an average of 27.26 degrees disability. 
Estimating the disability at thirty dollars per 
degree, this would mean that the average person 
receiving a head injury costs the state, in addition 
to his treatment, the sum of $817.80 for perma- 
nent partial disability (Table III). 

In an effort to ascertain whether or not there is 
an actual physical disability in the majority of 
these cases, ventricular studies were done on 
those in which there was any question as to the 
presence of such a lesion. Penfield, in a report on 
a series of traumatic cases, emphasized the fact 
that there was accumulation of cerebrospinal 
fluid, local in character, which responded after 
insufflation of air. Fay later corroborated these 
findings and also added his observation of the 
general distribution of air over the frontal areas 
of the brain in traumatic lesions. In all cases we 
have been able to demonstrate this localized 
accumulation of air and also the general distribu- 
tion of air as suggested by Fay. 

The examinations were all done with patient in 
the upright position and the average cerebrospinal 
fluid pressure in the 50 cases was 28.5 millimeters 
of mercury. If we consider 20 millimeters as the 
highest normal cerebrospinal fluid pressure, it is 
apparent that an increased pressure is present in 
traumatic cases. The average cell count in these 
cases was 7, but this included 4 positive Wasser- 
mann reactions with high cell counts. If we ex- 
clude the 4 positive Wassermann reactions, the 
average cell count is 4, which perhaps is the upper 
limit for normal. Some authorities claim that 
anything above 2 cells is abnormal. The estima- 
tion of the sugar content in the cerebrospinal 
fluid shows an average of 59 milligrams, which is 
well within the normal range. In the tabulation 
of the X-ray films showing displacement of the 
ventricles, we find bilatera! displacement in 2 
cases, dilatation of the ventricles in 4, and com- 
pression of the ventricles in 4. In 13 cases, or 26 
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per cent, air showed over the cortex. The amount 
of air injected varied from 25 cubic centimeters to 
40 cubic centimeters. Undoubtedly if too cubic 
centimeters of air had been used, we might have 
found more cases but any marked degree of 
cerebral atrophy will be easily demonstrated by 
use of 25 to 40 cubic centimeters of air, so we 
feel that these figures are quite accurate. 

In glancing at the subjective symptoms, we 
find disturbance of hearing, disturbance of vision, 
localized pain, and general weakness in about the 
same percentage of cases as we find distribution 
of air over the cortex. Practically all of the cases 
showing air over the cortex complained of these 
symptoms. There does not seem to be any rela- 
tion between the degree of headache and dizziness 
and the ventricular findings of air over the cortex 
or disturbance in the ventricular system. As 
practically all of the patients on whom a ventricu- 
lar study was made complained of both headache 
and dizziness and only 25 per cent showed cortical 
air, it is fair to assume that only 1 in 4 actually is 
suffering from severe headache and dizziness. 

This brings us then to the discussion of the 
relative value of the history of the patient, physi- 
cal examination, and the ventricular study in 
these cases. Obviously the history of the case, 
while important if combined with the patient’s 
statement as to symptoms, is of value in only 25 
per cent of the cases. Nor does the physical ex- 
amination yield much more information. The 
ventricular study is more accurate and gives 
positive findings. Particularly is this true in the 
case of a general oedema and it also suggests the 
treatment which is of greatest benefit to these 
patients, namely, dehydration followed by limita- 
tion of fluid intake. It is not going to be possible 
to secure ventricular studies on all questionable 
cases nor is it going to be possible to estimate 
exactly the degree of compensable injury, but it 
is going to be possible for the medical profession 
to give better treatment at the very beginning of 
the injury. This, no doubt, will do away with 
many actual disabilities. It will not help those 
patients in whom there is a tear of the arachnoid 
with accumulation of cerebrospinal fluid about 
the cortex, as first noted by Naffziger. 

Secondly, we must look forward to the time 
when all those engaged in active industry shall 
have to submit to a physical examination and 
have noted the actual condition present at the 
time of securing the position. An injury subse- 
quent to this examination can be checked by the 
previous physical condition of the patient. 

Lastly, there must be in industry, just as there 
is in our colleges today and in the business world, 


TABLE II.—-SUMMARY OF 50 VENTRICULAR 
STUDIES 


Cerebrospinal fluid pressure—average 28.5 millimeters; 
color, clear 48, amber 2; cells, average 4; Wassermann 
reaction, negative 46, positive 4; sugar, average 59 
milligrams. 

X-rays 

Displacement, bilateral to the left. . 


Dilatation of the ventricles...... 4 
Compression of the ventricles. 4 
Air over cortex of frontal lobes 13 
Practically normal shadows...... 27 
Fractures 
Depressed... .. 5 
Linear... . 2 
Stellate. 4 
Left parietal exostosis I 


TABLE III.—-ECONOMIC SUMMARY 


Time loss for 50 cases 
DAMM Sct Ee ierawacwaw es ox 695 months, 16 days 
Average £ ms ...13 months, 27 days 
Permanent partial disability for 35 cases 
BUMS GSS Cas a dun kana nine ob ek suns 954.12 degrees 
WM ea uicrine duet awe neon ese 27.20 degrees 
Cases on time loss, no particular treatment.......... II 


a reclassification from the standpoint of tempera 
ment and adaptability. Men who are constitu 
tionally psychopathic to begin with cannot be 
permitted to enter the hazardous occupations 
where the slightest injury will bring about claims 
for complete and total disability. Perhaps this is 
looking far into the future but already large com 
panies, such as the Standard Oil Company, fo: 
instance, the United States Steel Corporation, 
and even many of the chain stores, are insisting 
upon physical examinations at the time of em 
ployment and rejecting all those whose tempera 
ment unfits them for positions of a certain natur: 
Industry must either assume a tremendous bu 
den which will include these temperamental! 
unfit as well as the malingerers in the final sun 
ming up of their compensable cases, or else mus! 
exclude these prior to an injury. 
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RUPTURE OF THE SUPRASPINATUS TENDON’ 
ERNEST AMORY CODMAN, M.D., F.A.C.S., Boston 


BELIEVE that rupture of the supraspinatus 

tendon is the most common industrial injury 

causing prolonged shoulder disability and that 
more lost working days may be charged to it than 
to all the other industrial shoulder injuries com- 
bined. Furthermore, although the suffering from 
it is chiefly of a subacute nature, this lesion is the 
most painful of shoulder injuries because of the 
prolonged and persistent character of the symp- 
toms. I contend that the diagnosis of the more 
serious types of these cases can readily be made 
and that suture of the tendon should be done at 
once and that thereby the economic loss may be 
greatly reduced. In the following paper I have 
endeavored to outline the reasons which have led 
me to form these convictions. 

I realize that any surgeon who is particularly 
interested in a form of disease or injury, especially 
if he has been the pioneer in pointing out the 
existence of such a condition, becomes badly 
biased and tends to be blind to its relative im- 
portance compared to other lesions. In the pres- 
ent instance, since I believe that I was responsible 
for the first operation (March 7, 1909) performed 
on a ruptured supraspinatus tendon, and that I 
was probably also the first to call attention io the 
existence of this lesion and to the syndrome by 
which it may be diagnosed, I am on my guard not 
to exaggerate. 

Nineteen years ago’ I reported 2 cases and since 
I was able to follow these patients for many years, 
I know that the late results were satisfactory. 
Although the second patient never had perfect 
abduction, he worked for a neighbor of mine, so 
that I was able to see just what he could do, and 
to verify the fact that he worked uncomplainingly 
with that arm for over 10 years. 

There are still many surgeons who have not 
even heard of rupture of the supraspinatus tendon 
and to whom my statement that these lesions 
form the bulk of cases where industrial shoulder 
disability is prolonged, will seem preposterous. I 
rest my case on 18 arguments as follows: 

1. A priori. Notice that in one paper* I pre- 
supposed, on anatomical grounds, the probable 
existence of such lesions and stated that “One 
theoretical symptom (since the supraspinatus is 
put out of action) should be the persistence of 
passive and loss of active abduction.” I had to 


* Boston M. & S. J., 1911, clxiv, 708-710. 
*Boston M. & S. J., 1906, May 31. 


wait for 3 years before finding an appropriate case 
in which to make a definite clinical diagnosis and 
to plan deliberately to suture the tendon. If one 
can anticipate from anatomical conditions that a 
certain lesion should occur and then finds that it 
does occur, it tends to make one’s convictions 
strong, even if backed by only 2 cases. Since 
then, [ have operated on at least 36 more cases. 

2. The fact that the condition is definite enough 
to be diagnosed with considerable certainty makes 
its existence as a clinical entity all the more sure. 
In a recent review of 500 shoulder cases in which 
I have written reports to the Industrial Accident 
Board or insurance companies, I found that I had 
made the diagnosis 122 times, and there were at 
least 12 other cases in which the diagnosis was 
made in conjunction with other lesions, as dislo- 
cation or circumflex paralysis. Practically all 
cases of traumatic subdeltoid (equals “ subacrom- 
ial,” which term is preferable) bursitis are due to 
ruptures of the supraspinatus tendon. Partial or 
minor ruptures are more common than complete 
ones. 

The symptoms on which the diagnosis of com- 
plete rupture is made are as follows: The patient 
is generally past the middle of life, usually a work- 
ing man. There is always an adequate trauma; 
such a trauma as would produce a near-disloca- 
tion. Sometimes the violence is clearly indirect, 
as in the case of a woman who threw a heavy wet 
blanket over a line. I doubt if it is ever direct, 
although we often get the history as such. In 
other words, in case of a fall, the patient, prob- 
ably always unconsciously, suddenly throws his 
arm up to retain his balance, rather than falls on 
his shoulder as he usually tells you he does. One 
can hardly fall to the ground without outstretch- 
ing the arms. At the time of the injury, the 
patient feels a sharp pain in the shoulder. He 
may attempt to work afterward and often he 
soldiers out the rest of the day, but that night he 
usually lies awake. “I walked the floor all night,”’ 
is a common expression, although probably sel- 
dom really true. Usually the next morning the 
patient is unable to work and reports to the fore- 
man and is seen by a doctor who does not recog- 
nize the lesion but applies liniment or a bandage 
and perhaps has an X-ray picture taken which is 
reported negative. Each morning the patient 
states that he has suffered all night and cannot 
use the arm, yet to appearances there is little to 


‘Presented in the Conference on Traumatic Surgery, before the Clinical Congress of the American College of Surgeons, Philadelphia, October 13- 


17, 1930. 
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show for his complaint. Usually he does not work 
again for months or years. If he is a very hardy 
individual and his work does not require much 
abduction, he may, nevertheless, go on with the 
job for a short time but his nights remain painful, 
motions of his arm are painful, he loses in his 
general condition, and after a few weeks or, rarely, 
after a considerable number of months he has to 
quit. Meantime his physicians have given him 
little sympathy because there is no definite evi- 
dence of dislocation or fracture. I may say that 
I would personally greatly prefer a fracture of the 
upper end of the humerus to a complete rupture 
of the supraspinatus tendon, yet a patient with 
the latter diagnosis is up and about all the 
time. Nevertheless, he suffers a greater total 
amount of pain, for his subacute distress lasts 
for years. 

Now if every doctor who examines industrial 
injuries of the shoulder knew that the signs were 
distinct when this lesion had occurred, the diag- 
nosis would be made early instead of late, and the 
tendon could be sutured back in place. The signs 
of a typical case are as follows: 

Later than 3 weeks after the injury, there is 
atrophy of the supraspinatus and infraspinatus 
muscle, and perhaps slight atrophy of the deltoid, 
but the atrophy shows chiefly in the spinati by 
the prominence of the spine of the scapula. Later 
the deltoid is often hypertrophied on account of 
the extra work thrown on it. Usually there is no 
great restriction of motion by adhesions but dur- 
ing the first few days there may be limitation 
from spasm of the shoulder muscles. The patient 
will not voluntarily raise his arm, but if the rup- 
ture is not a very severe one, he can, with en- 
couragement, elevate it to a vertical position, or 
it may be passively raised. This elevation of the 
arm, however, is not accomplished with the 
normal scapulohumeral rhythm between the mo- 
tion of the scapula on the chest wall and the 
motion in the scapulohumeral joint. Instead, 
during the 180 degrees of the complete arc of 
motion, the scapula and humerus will move to- 
gether for part of the way, then after a jog and 
wince, the humeral joint will move and the arm 
rise to its complete position. This change in the 
scapulohumeral rhythm is accomplished with an 
evident jog as the tuberosity of the humerus 
passes under the acromion. This jog in motion is 
accompanied by a crepitus which the examiner 
may feel by holding his finger just below the tip 
of the acromion process. A characteristic soft 
crepitus occurs. The X-ray examination fre- 
quently shows roughening of the tuberosity in 
old cases. 


In the stooping posture abduction may be per- 
formed without this syndrome, because it is per- 
formed by gravity without muscular effort and 
the weight of the arm needs no fulcrum or lever- 
age to bring it into an abducted relation with the 
scapula. Formerly' I thought this indicated 
hysteria; now I do not. However, it is a very 
useful test in diagnosis and should be understood 
thoroughly by everyone interested in this field of 
surgery. 

When the arm is in the normal position of 
adduction at the side, the examiner will find a 
slightly abnormal change in the contour of the 
tuberosity of the humerus just external and 
anterior to the tip of the acromion. This change 
in contour is made more evident by drawing the 
patient’s elbow backward, which maneuver 
throws the superior surface of the head of the 
humerus forward and makes it readily palpable. 
The change in contour consists of an eminence 
just proximal to which is a sulcus. The eminence 
is the tuberosity from which the tendon has been 
evulsed. The sulcus is the depression made where 
the fibers of the tendon should be, between the 
tip of the tuberosity and the edge of the carti- 
laginous surface. There is usually, but not always, 
decided tenderness at this point and this spot of 
tenderness, when the arm is abducted either 
actively or passively, disappears under the acro- 
mion. As it disappears, the jog, wincing, anc 
crepitus occur. The tender spot, with the emi- 
nence and sulcus, rotates as the humerus rotates 
when the forearm, with elbow flexed at a right 
angle and at the side, is turned inward towar« 
the body and outward toward the saggital plane. 

Characteristic as is this syndrome of a tender 
rotating point which disappears under the acro- 
mion with crepitus, jog, and wincing as the arm is 
abducted, the behavior of the shoulder joint as 
the arm descends, is quite as diagnostic. These 
patients, when they let the arm descend from the 
upright position, almost invariably keep the 
shoulder blade firmly fixed to the humerus in 
abduction, then lower shoulder blade and arm «s 
one piece until they reach a horizontal position, 
when, with a sudden cringing and wincing, they 
relax the muscles, lean toward that side, and drop 
the arm, which falls rapidly through the go ce- 
grees of its scapulohumeral motion. In other 
words, they can hold the arm in complete abduc- 
tion but not in semi-abduction of the true sca} u- 
lohumeral joint. Formerly I would not make a 
diagnosis of complete rupture unless the patient 
positively could not actively abduct and yet 
passive abduction was possible. Now I know 
1Boston M. & S. J., 1912, clxvi, 890-891. 








a a ee ee a 


ne fa sss A 


Ste 
op 


th 


exi 





OW 








CODMAN: 


that I was over-conservative and that weak ac- 
tive abduction with a jog can usually be per- 
formed even when the whole tendon is torn. 
Complete loss of abduction usually means a very 
extensive injury, involving adjoining tendons. 

A sign which is of some value to me and will in 
future be of value to others who have seen a 
number of these cases, is the change of contour 
in the deltoid region as the two arms are com- 
pared when elevated to a vertical position. In 
this position, the fluid of the joint is driven up- 
ward into the subdeltoid portion of the bursa by 
the tenseness of the lower part of the capsule. 
The distended bursa pushes the upper portion of 
the deltoid upward, so that the folds of skin be- 
tween the shoulder and neck are changed. The 
presence of this fluid accounts for the slight 
limitation in extreme abduction which is also 
characteristic of the severe cases. 

These symptoms which have been described 
not only are characteristic of rupture of the supra- 
spinatus tendon, but in their entirety are quite 
unlike those of any other lesion affecting the 
shoulder joint, except certain stages in the con- 
dition called ‘calcified subacromial bursitis” 
which is really a condition of calcification in the 
supraspinatus tendon. Fortunately the X-ray 
picture usually settles this point and since it is 
only occasionally that confusion in diagnosis 
occurs, it seems hardly worth while to take the 
space to discuss it. 

I have made the diagnosis of rupture certainly 
over 200 times. I have operated on this diag- 
nosis 44 times and was correct 38 times.' Since I 
have known good general surgeons who are not 
familiar with this condition to miss this diagnosis 
and since I know by operative proof that I can 
usually make it, the above convictions are 
strengthened. 

3. On the basis of time and experience. The claims 
which I made in the paper above quoted I think 
were not exaggerated. Even then, I strongly sus- 
pected that rupture of the supraspinatus tendon 
was the most common shoulder lesion of impor- 
tance; time and an experience with over 1,000 
cases of shoulder injuries have merely strength- 
ened my conviction, until now I feel able to state 
before this society, that I am confident. 

4. The frequency with which rupture of the supra- 
Spinatus occurs with other lesions about the shoulder, 


‘This statement may not be exact because there was a period when I 
may have operated upon a few cases and have lost my notes. It is sub- 
stantially correct, however, for I have been very conservative and have 
operated only on the bad cases with outstanding symptoms. In the 6 
cases of failure to confirm the diagnosis there was reason to believe that 
the tendon had been partially ruptured although no communication 


existed between the joint and the bursa as had been found in the other 
35 Cases, 
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especially with dislocation, strengthens my convic- 
tions. In the group of 500 cases alluded to, there 
were at least 12 such concomitant lesions. Dr. 
Akerson found about the same relative number 
in his series of observations on the cadaver (Table 
I). These facts seem to me to support the sup- 
position that it is to be expected that the lesion 
will occasionally be found as the only evidence of 
trauma when a dislocation has immediately be- 
come spontaneously reduced. Occasional cases 
in which a dislocation has been reduced and yet 
incapacity continues may be due to this lesion, 
especially if it has evulsed the facet of insertion. 

5. Occurrence with circumflex paralysis. My 
opinions have been strengthened by the following 
observations in connection with the function of 
the supraspinatus tendon, injured and uninjured. 
From my study of the shoulder joint, in 1906, I 
concluded that the supraspinatus by itself could 
elevate the arm. I searched the literature and 
at last found that some of the older French writ- 
ers, especially Duplay, had reported cases in 
which this had been observed. My experience 
since that time covers several cases which demon- 
strated this fact, especially one industrial patient 
who had had infantile paralysis of the deltoid, 
and whose supraspinatus developed to an as- 
tounding extent, so that he could actually do 
laboring work and, incidentally, foist his old le- 
sion on the Compensation Board of Massachu- 
setts as a recent one. 

If a patient has paralysis of the deltoid alone 
and his supraspinatus is uninjured, he can elevate 
his arm, and vice versa, if the latter muscle is also 
paralyzed or if it has been ruptured, he cannot. 
I therefore recommend exploratory operation of 
the bursa in any case of uncomplicated deltoid 
paralysis following injury in which the patient 
cannot with a will slowly raise his arm. In two 
such cases I have found the supraspinatus tendon 
torn. In another case in which I explored I found 
the tendon intact, which proved the corollary by 
prompt recovery, as the paralysis of both deltoid 
and supraspinatus soon cleared up. Now while 
these 3 cases are only 3, they show to my mind a 
finesse which could not have been achieved unless 
my general proposition about the importance of 
supraspinatus injuries was correct. 

6. An exaggerated case. A case in which all the 
short rotators were torn from their insertions on 
the tuberosity, without fracture of the humerus, is 
convincing by its extreme character. I have not 
uncommonly found the infraspinatus torn as well 
as the supraspinatus. Occasionally, the tear ex- 
tends into the fibers of the subscapularis, but in 
this case all the four short rotators were torn 
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TABLE I.—DR. AKERSON’S FINDINGS IN AU- 
TOPSY EXAMINATION OF ONE HUNDRED 
SHOULDER JOINTS 


Cases 
Both shoulders examined 48 
Right shoulder only ae 
Left shoulder only...... a jemi Sets OM 
Total autopsies 52 
Sex 
Males. . tu BR 
PRUNE ie Le seen Sau ey Rae a oS 15 
Total cases oooa- Sie 
Ages 
40 to 59 years ty 7 
60 to 79 years : » 25 
80 and over. eie-any ae 
Total 52 
Shoulders affected 
Right : . 50 
Left. Serer Tae. 
Total 100 
Rupture of supraspinatus found 
Right .(46 per cent) 23 
Left . (32 percent) 16 


Average (39 per cent) 39 
Degree of ruptures 
Large enough to show the articular surface on open- 
ing bursa. . . ex 
Smaller than this but still quite appare nt ae 


1S A eee a see 39 
In 39 cases the supraspinz utus was ruptured either alone 
or in combination with adjoining tendons as follows: 


With portion of subscapularis oe 
With portion of infraspinatus. . . To 
With infraspinatus and teres minor..... , 
With all other short rotators (in same patient) ae OS 


Condition of biceps tendon in 50 joints (in the first 
50 joints, these observations were not recorded). 


i-xposed to view in gap. I 
Could be pulled into gap 2 
Evulsed from glenoid 6 
Flattened 4 
Frayed 5 

Total. . Sos ee 


In only one case was a lesion found in other tendons (a small lesion in 
the infraspinatus) when the supraspinatus was intact. 

The joint cartilage showed erosion in 24 cases in which the supraspi- 
natus had been torn. No erosion was shown in any case in which the 
supraspinatus was not torn or when the tear was so small as not to ex- 
pose the bone or cartilage when the bursa was opened. The amount of 
erosion was usually proportionate to the extent of damage in the tendon. 


from the head of the humerus. The patient was 
an active, muscular roofer who fell from one roof 
and caught his abducted arm on a piazza roof 
below and thus checked his fall, but ruined his 
shoulder. He had a combination of most of the 
complications of dislocation of the shoulder; i.e., 
rupture of a large axillary vessel, partial paralysis 


TABLE II.—DIAGNOSIS IN FIVE HUNDRED CASES 
OF SHOULDER INJURIES REPORTED BY 


AUTHOR 

Cases 

RUE) OT Si KIMONIS 8. oo. oised sb vere eipwiawis ones 100 
Acute subacromial bursitis... .. 5.0.0. ...6650.0008 6 
Adherent subacromial bursitis................ Poe ae 
Fringes and bands in bursa. Pein te eek Bs a all 
AOMRCEEARIAEIMNOBIDS sc caayoy.ns sc ats sees deans a ae 
Fractures of the tuberosity. . ie ict la 
Extensive fractures. caste ein vai See 
Circumflex and other nerve injuries ER SU eS? , Aone 
Constitutional Arthritis... . 5. cede tees 13 
Ce Se 9 
Ruptured supraspinatus.............. ne Dee 
Acromio-clavicular arthritis or dislocation......... 30 
Malingering Loa Se oat Te 7 
Hysteria. . rcs ee 
Miscellaneous rare cases. ee yt a 
UN Scan pee ee ae 500 


Each case appears under only one diagnosis, although oftentimes two 
of these diagnoses are combined. The cases classed as‘ ‘trivial or no 
diagnosis,” were excluded from the study because they were cases in 
which I myself was in doubt. Many of these I believe to have been 
minor ruptures of the supraspinatus tendon in which the typical symp- 
toms were not fully developed. Besides the 122 cases in which the diag- 
nosis of rupture of the supraspinatus was made, I believed that this 
condition existed twelve times in combination with some one of the other 
lesions, as circumflex paralysis, etc. Thus we find that I made the diag- 
nosis of supraspinatus injury at least 134 times in the 500 cases, and it 
is my opinion that minor lesions of this tendon were present in many 
more. In other words, the proportion was upward of 26 per cent in the 
whole group. Since none of the other lesions are nearly so protracted in 
their course, I believe that in this particular group, the total time lost 
was greater than from all the other lesions together. 

It might be said that my colleagues would refer a case to me aay} if 
they had a suspicion that this lesion existed. I do not think this is, < 
a whole, true. This group of cases was, in the main, sent to me be oo ‘ 
there was a dispute between the patient and the insurer as to the nature 
and extent of the disability; therefore mostly chronic cases. The table 
does not represent the relative numbers of acute shoulder injuries, but 
of prolonged obscure lesions. Notice that my convictions stated in th« 
first paragraph of this paper, refer to prolonged disability. 


of the brachial plexus, evulsion of the long head 
of the biceps and of the short rotators, as well as 
complete division of the capsule. It illustrates 
the extreme at one end, while rupture of a fey 
fibers in a healthy young man who growls ani 
continues to work is the other extreme. Another 
lesson is taught by this extreme case. The dis 
located shoulder was reduced in the dispensary 
of one of the best conducted hospitals in this 
country without the complications being recoy 
nized. After reduction of a dislocation one shou!:! 
always test all the active motions of all the mus 
cles, except the combination of abduction and 
external rotation. The shoulder cannot dislocat« 
again in abduction if internal rotation is main- 
tained. 

7. The supraspinatus tendon is a very firm, 
strong structure. This fact was confirmed at oper 
ations in which I have sutured this tendon, some- 
times many months after the injury, when the 
retracted tendon was almost functionless. A few 
lesions operated on within a few weeks after the 
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injury had the look of recent wounds. I have 
never operated in less than 3 weeks from the time 
of the injury because I have never had the oppor- 
tunity, since my work has not been in the accident 
field. It tends to the conviction that these rup- 
tures are of traumatic origin rather than due to 
disease in the tendon. 

8. Pathological examination. A large number 
of specimens obtained at autopsy show no lesion 
which is incompatible with a traumatic theory, 
although the structure of the tendon adjacent to 
the rupture is always found to be abnormal. This 
may be wholly post-traumatic in consequence of 
the rupture, but probably is partly due to a senile 
change in the tendon before the rupture. 

g. The results. ‘That in some of my operations 
a perfectly useful joint has been secured after 
suture of the tendon even weeks after the injury 
tends to convince me that the lesion was essen- 
tially of a traumatic nature and that immediate 
repair of the tendon should be made. Further- 
more, since in most cases the rupture is usually 
found to be more extensive than the clinical signs 
indicated, the operator becomes more and more 
inclined to interpret milder cases which he has 
not operated upon as probably having been 
minor lesions of this tendon. 

10. Continued incapacity, unless operation is 
performed and even sometimes when it has been, 
enhances the conviction that these lesions are 
serious and painful. Many cases in which I ad- 
vised operation and in which such operation was 
never done, had a long period of incapacity. Some 
never worked again at their former occupations. 

11. Minor ruptures. Hitherto I have been 
speaking mainly of the major lesions when the 
whole tendon was ruptured or evulsed from the 
facet and the joint cavity has been thrown into 
communication with the bursa. Experience both 
in the operating room and on the cadaver at 
autopsy, as well as clinically, show that there are 
many minor lesions in which the tendon is par- 
tially torn without producing a communication 
entirely through the tendon into the bursa. As 
time has gone on, I have become able to diagnose 
these minor lesions. In the cadaver, it is difficult 
to find cases in old working people in which none 
of these minor lesions are found. The ruptured 
fibers in these cases may be on the bursal side, the 
joint side, or in the midst of the tendon, but 
enough fibers remain to prevent fluid from pass- 
ing between the joint and the bursa. I have not 
operated intentionally on these partial ruptures 
but they account for many days of disability and 


are usually diagnosed as strains, neuritis, or bur- 
Sitis. 


12. Dr. Akerson’s figures. During the last 
year, my Clinical conclusions have been amply 
confirmed by the examination of a series of shoul- 
der joints by Dr. I. B. Akerson of the pathology 
staff of the Harvard Medical School. In the 
course of postmoriem examinations of a series of 
100 shoulder joints at a large municipal hospital 
for chronic, indigent cases, Dr. Akerson found 
that in 39 per cent some lesion of the supraspin- 
atus tendon was evident. In 21 of these, the 
rupture was extensive enough to make a com- 
munication between the joint and the bursa (see 
Table I). 

13. Clinical statistics. From a recent review of 
500 shoulder cases reported by the author, Table 
II was compiled. 

It is true that it was the writer who so many 
times made the diagnosis of rupture of the supra- 
spinatus; it was not some other surgeon who had 
never heard of the lesion. You must consider 
the case of “ Hobby versus Ignorance.” 

14. Dissecting room subjects. For several years 
I made it a practice to open the burs of the 
anatomic subjects at the Harvard Medical School. 
I always found instances of one or more ruptures 
in a set of 20 subjects. I became convinced of the 
frequency of the lesion and I found the fact very 
useful because if I wanted to show some visiting 
surgeon an example, I felt confident that if he 
would take the trouble to come with me to the 
dissecting room, I could show him one. Further- 
more, if I went to some other city to talk on the 
subject of shoulders, I felt very confident of being 
able to pick up a patient from an out-patient de- 
partment to demonstrate. I have little doubt 
today, that in every large out-patient department 
or industrial clinic in the country, there are these 
neglected cases of rupture of the supraspinatus 
tendon, who cannot work and who vainly seek 
relief. 

15. The fact that the biceps is frequently injured 
with the supraspinatus has misled many surgeons. 
They attribute the supraspinatus symptoms to 
the obvious biceps lesions. In many patients 
on whom I have operated, the long head of the 
biceps was also ruptured. In his postmortem 
study, Dr. Akerson found in a number of cases 
a similar associated condition. In my opinion, 
rupture of the long head of the biceps alone is a 
trivial matter, but the biceps injury combined 
with the supraspinatus injury is serious, because 
the long head of the biceps does help to stabilize 
the head of the humerus on the glenoid. 

16. Confirmation by other surgeons. Although, 
for 25 years, I have talked occasionally about this 
condition, it is only recently that an article has 





584 


appeared by another surgeon, which not only 
confirms my own views, but by a report of 8 suc- 
cessful cases done by a new and improved tech- 
nique, offers more hope for the patients. I allude 
to the article by Dr. Philip Wilson, recently read 
before the American Orthopedic Association. The 
results of my own operations have been fairly 
good but as all have been in old cases—weeks, 
months, and even years after the injury—they 
have seldom been perfect and are never prompt 
in obtaining function. A few were failures. Most 
of my operations have been worth doing but Iam 
sure that operations done immediately after the 
injuries would have been much more prompt and 
more satisfactory in their results. 

17. The supraspinatus is almost always rup- 
tured if the other adjacent tendons are ruptured. 
The following sentence concerning this point is 
from an article that Dr. Akerson and I have 
written together, which will appear shortly in 
Annals of Surgery: “In only one case was a lesion 
found in the other tendons (a small lesion in the 
infraspinatus) when the supraspinatus was in- 
tact.” 

18. If you will open the bursz in patients who 
have the symptoms I have described, I am sure 
that you will find that my convictions are your 
convictions and this fact will become my best 
argument for my first paragraph. 

Thus far I have given you my reasons for be- 
lieving in the frequency and importance of trau- 
matic rupture of the supraspinatus tendon and 
for my faith that such lesions may be readily 
recognized and repaired. Now let me give you 
six reasons for supposing that these lesions are not 
wholly of traumatic origin but perhaps are partly 
the result of the condition which we vaguely call 
arthritis. All six should be weighed in your judg- 
ment before accepting the ideas I have advocated. 

1. If a pathologist opened a shoulder joint and 
found a defect originally caused by one of these le- 
sions, he would almost certainly pass it by at a 
glance as an instance of arthritis and would not 
stop to think of a possible traumatic cause. This 
common condition has remained unnoticed for 
years, just as did appendicitis. Although patholo- 
gists were opening the abdomen for peritonitis, 
they failed to see that the usual cause of perito- 
nitis was a perforated appendix. It is my opinion 
that in this relatively small field where only pain 
and incapacity are involved, history is repeating 
itself. However, pathologists in the course of an 
autopsy seldom do open the shoulder joint, and 
even then, do not explore the joint by way of the 
bursa as did Dr. Akerson. Pathology, hitherto, 
has concerned itself mostly with the causes of 
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death and has given little consideration to the 
causes of chronic pain. As a matter of fact, little 
or nothing has been written on the pathology of the 
bursa and of the tendons of the shoulder. The 
amount of work which Dr. Akerson has done on 
this series of cases probably exceeds that of all the 
other pathologists in this country put together. 
However, there are certain striking things in his 
findings to which I may call your attention, as 
indicating that some of these defects in the tendon 
may be preceded by tendinitis. 

2. The age. Almost all the subjects upon which 
he performed these autopsies were elderly people 
but I have had some personal experience to sup- 
port the supposition that these injuries do not 
occur in young people, because I have been able 
to open a considerable number of burs in young 
subjects in the dissecting room and at occasional 
autopsies in the hospitals, and I have never yet 
found a rupture of the supraspinatus tendon in 
a subject under 20 years. Moreover, the ages in 
my group of 122 averaged 53 years. The youngest 
was 21, but the youngest patient in whom the 
diagnosis was confirmed by operation was 35 
years. Dr. Akerson’s figures would not prove that 
this lesion occurred only in elderly subjects, for 
all his subjects were elderly and he had no means 
of telling how many years before death each lesion 
had occurred. He was dealing with defects le/t 
by previous injury or disease. Clinical histories 
were lacking and it is doubtful whether the age:! 
poor would remember sore shoulders which had 
troubled them many years before, even if direct 
questions had been asked. However, my own 
clinical experience leaves me in little doubt that 
these injuries occur after middle life, when the 
tendinous structures have lost their elasticity. 
Certainly, aged tendons are thinner and weaker 
as compared to the bone they are inserted in, 
while the reverse is true in young subjects. This 
may be the reason why the lesion so seldom oc- 
curs in the young. Rupture of the tendon of tlie 
quadriceps femoris occurs only in later life |e- 
cause in the full vigor of life, the patella gives 
first. So it may be with fracture of the tuberosity 
in shoulder lesions. 

3. The class of life. This is a lesion of working 
people. May it not be the result of overuse of 
the tendon which may become atrophied from 
abuse or from repeated strains? This is possille, 
but I have at operation found very strong ten- 
dons, once the new-formed edges are cleared 
away. It is a fact, however, that I have but once 
made a diagnosis of this lesion in a person of the 
non-laboring classes. Possibly continued aluse 
does result in weakening of the tendon. 
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4. We find arthritis in all the other joints, why 
not in the shoulder? This joint is not a joint in 
the ordinary sense of a hinge or pivot. The shoul- 
der is a sling with only muscles and atmospheric 
pressure to hold the surfaces in apposition. Its 
structure does not make it prone to the usual 
phenomena of arthritis. Arthritis if present could 
only be peri-arthritis and this could only be ten- 
dinitis, for the conjoined cuff of tendons of the 
short rotators really forms the joint. The joint 
consists of tendons and muscles; the capsule is 
lax. Tendinitis does exist, for the so-called calci- 
fied bursitis is really due to calcified deposits in 
the tendons and the bursitis is only secondary 
when one of the deposits creates inflammation of, 
or discharges into, the bursa, or when trauma 
ruptures the remaining fibers and spreads the 
material in the bursa. Cases of tendinitis without 
calcification are not uncommon and are diagnosed 
as bursitis, arthritis, neuritis, and rheumatism. 

5. In Dr. Akerson’s series the defects in the 
supraspinatus were often bilateral. The calcified 
cases are also well known to be often bilateral. 
May Dr. Akerson’s findings not be the results of 
these deposits which had disappeared years before 
and left defects in the tendon? This seems to me 
not improbable, but on the other hand, I have 
seen and operated upon many patients with cal- 
cified deposits and noticed no after-effects. Re- 
moval of these deposits has resulted in a satis- 
factory, prompt, and permanent cure. The pain 
in these cases before operation may be very acute 
for a time, but the suffering is insignificant and 
trivial compared to the long period of pain and 
disability in cases of traumatic rupture of the 
supraspinatus. However, I think we have good 
pathological evidence to show that these cal- 
careous lesions may leave a permanent defect in 
the tendon which might predispose to rupture. 
There is also some evidence to indicate that these 
deposits themselves are caused by imperfect heal- 
ing of minor ruptures of the interior tendon fibers. 
They may occur in somewhat younger people 
than do ruptures. In my series the average age 
of the patient with rupture was 53 years, while 
that of the patient with the calcified lesions was 
40 years. 

Dr. Akerson is working on the pathological 
histology of both lesions. There is a decided 
resemblance in the way the tendon is affected, as 
well as in the bilateral similarity. It seems quite 
probable that tendinitis may precede both lesions 
and that perhaps rupture of a tendon is more 
likely if a calcified deposit had affected the tendon 
years before. Certainly I have some good clinical 
evidence that, even while a calcified deposit is 


present, traumatic rupture of a few more fibers 
may spill the soft, calcareous material into the 
bursa, thus producing in a moment an extremely 
painful, acute, subacromial bursitis. 

6. Literature. There is no literature on the sub- 
ject of this paper. There is a considerable one on 
the peculiar calcified deposits alluded to under the 
last heading. Clinically, the findings in the pres- 
ence of these deposits differ widely from the find- 
ings in cases of rupture of the supraspinatus 
tendon. The lesions are trivial and are readily 
relieved by removal of the deposits through a 
small incision. The calcified material may un- 
dergo spontaneous absorption and the patients 
may recover without any treatment or in spite 
of any treatment. In a given case it is impossible 
to tell how long the course will be. Patients with 
very acute conditions may be well in a few weeks 
or a chronic phase may last for months. In com- 
plete rupture of the supraspinatus, quite the con- 
trary is the case. We are sure of a long, painful 
course with perhaps permanent incapacity. The 
operation for suture of the tendon is much more 
difficult and the condition is altogether a more 
serious matter. Therefore, the two clinical en- 
tities should not be confounded. 

The only articles worth mentioning which per- 
tain to the title of this paper are those by Dr. 
A. W. Meyer, professor of anatomy at Leland 
Stanford University, and yet their titles do not 
mention the supraspinatus. Nevertheless, I am 
confident that Dr. Meyer has been studying the 
same lesions on the dissecting room table which 
Dr. Akerson has found at autopsy and I have 
found in industrial cases. Dr. Meyer’s attention 
has been concentrated on the biceps tendon, 
while I believe that rupture of the supraspinatus 
is the primary and important lesion. I cannot 
agree with Dr. Meyer, but his work demands re- 
spectful study as an explanation of the same 
lesions discussed here. He believes the lesions to 
be the result of friction. 

I cannot conclude this paper without a mention 
of my particular hobby of hospital efficiency. I 
hope that what I have said will not lead to un- 
necessary experimentation on all sorts of patients 
with sore shoulders. I hope that every large 
clinic will appoint one or two earnest young men 
to study injuries of the shoulder and to do the 
operations in this field and not leave them to be 
done by busy surgeons who try everything once 
without proper preliminary study of the local 
anatomy and pathology. There is little danger 


in operating on this condition as far as life is con- 
cerned but there is danger of unnecessary suffering 
by postponing the day when the operation can 
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become standardized, in daily use, and promptly 
and efficiently done. No other treatment can be 
of much importance except possibly fixation in 
abduction for several weeks after the accident. 
From the nature of the lesion, physical therapy 
can be of little help. My aim has been to insist 
on a general recognition of the existence of this 
condition as a definite clinical entity with a clear- 
cut set of signs and symptoms. When this has 
been realized by the profession in general, it will 
be time enough to discuss the technique of opera- 
tion. I am sure that any surgeon who knows the 
local anatomy would find the operation simple 
and effective if done within a few days of the 
injury. The real difficulty lies in educating those 
who give the first treatment in industrial injuries, 
for as in most other injuries and wounds, the first 
treatment is the important one. It will be easy 
to suture the freshly ruptured tendon. I have 





SURGERY, GYNECOLOGY AND OBSTETRICS 


found it hard but possible to get some good re- 
sults in long-standing cases. Let the young men 
who attend the accident wards do these opera- 
tions promptly rather than let the old men at- 
tempt them months after the proper time. 
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tXECUTIVE! 


P.C. STAPLES, PHILADELPHIA 
Vice-President of the Bell Telephone Company of Pennsylvania 


N the short time allotted to me I shall attempt 
to tell you what we are doing in the medical 
department of the Bell Telephone system, 

why we are doing it, and the results we hope to 
obtain from our work. I shall confine my talk to 
the work of the Bell Telephone Company of 
Pennsylvania which is the operating organization 
of the Bell Telephone system in Pennsylvania 
with a subsidiary company in Delaware. Our 
medical department is about 15 years old. It was 
introduced at the time when business was going 
into that great expansion of 1912, 1913, and 1914, 
and our plant was expanding tremendously. Our 
intake was very, very heavy. We then served, as 
we now serve, a territory of approximately 350 
miles from east to west and approximately 150 
miles from north to south. Our organization 
numbers something like 25,000 persons of whom 
approximately two-thirds are women. The woman 
force is largely concentrated in the traffic depart- 
ment, the operating department, the department 
which operates the switchboard. These young 
women are from 17 to 30 years of age, most of 
them have had a high school education, and they 
come from homes in the middle walks of life. 
Probably 75 per cent of these women employees 
are divided into groups of from 25 to 300 people, 
who work in what we call telephone operating 
rooms. In that force the turnover is pretty heavy, 
necessitating a very sizeable, continuous intake. 
The service is such as to require a reasonable 
alertness of all the mental faculties which go 
with good health and good conditions. 

In the plant department of the business, in 
which the men are employed, the work is under- 
ground or overhead. There are no particular 
hazards in connection with the work, except those 
that go with work aloft. There are no very dan- 
gerous currents to handle, although at times our 
men are brought into close proximity with high 
tension currents. 

_We have, as we see it, no vocational diseases. 
The exactions on girls in the operating depart- 
ment are not serious, although they are positive. 
Telephone operating seems to produce no dis- 
arrangements of health which we might character- 
Ize as vocational disabilities. 

We should remember that ours is a young 
organization in point of years and that approxi- 


mately two-thirds of the force are young women, 
who, in general, seek employment not to make 
telephone business their life’s occupation, but to 
make sufficient money to tide them over a period 
of 2, 4,6, or 8 years until they marry, so that 
most of our losses are produced by the effects 
of this condition. 

We have here, as in all Bell Telephone Com- 
panies, the usual workmen’s compensation laws 
and we have a benefit plan provided by the com- 
pany without assessment of employees, which 
quite liberally provides sickness and accident 
benefits—accident benefits in excess of legal 
benefits. 

Right here may I confess that there is financial 
motive in medical work with us. We do not do it 
from any eleemosynary sense; we do not carry 
paternalism quite that far. We are in industrial 
medicine, if that is what you want to call it, be- 
cause we think it is profitable to ourselves and to 
others. 

The fundamental structure of our medical de- 
partment consists of, first, a medical director, 
who is, oi course, a professional man. He reports 
to the vice president of the company and has two 
quite sizeable medical offices, one in Philadelphia 
and one in Pittsburgh. Let me give you briefly 
the dimensions and something of the organization 
of those two offices. In Philadelphia, the medical 
office under direction of the Philadelphia medical 
officer, Dr. Taylor, has 12 examining physicians, 
4 nurses, 2 nurse technicians, 8 clerks, 1 roent- 
genologist. In Pittsburgh, under the direction of 
Dr. Jones, we have 6 examining physicians, 2 
nurses, 1 nurse technician, and 4 clerks. The 
doctors are on part time. Rightly or wrongly, we 
believe that we get a more spirited and effective 
administration of medical work at the hands of 
doctors who have sizeable outside practices; al- 
though we pay some penalties by not having the 
undivided time of our professionals, we believe 
we have the better arrangements in the one I have 
described. The remainder of the organization, of 
course, is entirely on a full time basis. 

In order that doctors may not be burdened 
with all the minutie attending the clearance of 
people and the setting up of interviews for them, 
we have what we term a two line, bilinear, type of 
organization, that is, the work of the medical 
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department is divided into routine and professional 
work. The professional work is under the direc- 
tion of the medical officer. The routine work is 
under the direction of the medical office manager. 
The medical office manager and his clerks try to 
keep the decks clear for the doctors. The clerks 
handle the people as they come in and out, keep 
the records, make the assignments, and do all of 
the things which in a doctor’s office is done by a 
secretary. There appears to be perfect co-opera- 
tion and collaboration between the professional 
and the non-professional elements of our medical 
office work. The two medical offices handling 
Philadelphia and Pittsburgh, of course, cannot 
begin to cover the territory I have described to 
you and we do not have sufficient funds to have 
medical offices everywhere—Scranton, Wilkes- 
barre, Newcastle, Lancaster, and Reading, and 
all the hundreds of towns in which we operate. 
Therefore, we have arranged for this by having 
what we call general and local consultants in all 
the cities and towns including Philadelphia and 
Pittsburgh. These consultants, of course, work 
on a fee basis. Outside of Philadelphia and Pitts- 
burgh we have about tooo men who act as local 
consultants and general consultants, the general 
consultants being surgical men and the local con- 
sultants being medical men. These consultants 
plus the 50 people in the central office comprise 
our medical department. 

The purpose of this entire medical force is, first, 
to handle accident cases, for with a force of 25,000 
people we are bound to have accidents; and, 
second, to examine new employees. 

The turnover among our women employees is 
about 30 or 35 per cent a year, largely during the 
first 6 months of service, and something like 10 or 
12 per cent among the men. This turnover and 
the growth of business necessitates hiring new 
people who must be examined to make sure that 
we hire people who are not going to be untoward 
burdens upon us, that we are not going to intro- 
duce into the service any hazards by reason of 
physical inability to carry on, and in order to 
guard against the infiltration into service of 
people who may be general hazards, as they may 
have some communicable disease. 

We are not seeking a force of supermen and 
superwomen in the telephone business. We have 
no notion that the principal purpose of our exami- 
nation is to get one hundred per cent men and 
women. We hire a good many people who are 90, 
80, and 75 per cent perfect, if that is the way to 
describe it. Sometimes it is required of people 
who are brought in under those conditions that 
they have impairments corrected before they are 


employed; but, again, the purpose of the exami- 
nation is, as I first described, to guard against 
physical misfits. The medical department also in- 
vestigates group conditions which seem doubtful. 

To make diagnoses in individual cases, to rec- 
ommend treatment, to encourage safety and 
health measures are factors of tremendous im- 
portance in which our medical people are doing 
valuable work. Our consultants assist physicians 
of our employees when called upon to do so, and 
they handle emergency cases when employees be- 
come ill at work. 

Right here may I say that we share the doubt 
that seems to exist in general society as to how far 
industry should go in handling the medical affairs 
of its employees. We are trying to keep in the 
middle of the road. We are not attempting to run 
a medical dispensary, we are not attempting to 
treat employees and we do not do so except in 
certain emergencies. On the other hand, we are 
inclined to believe that possibly because the state 
continues to fail adequately to do its entire jol 
in this respect we may some time be forced into 
extending the scope of our medical work. That 
time has not come, however, and so today we are 
conducting through these medical offices what we 
are disposed to term diagnostic clinics, not medi 
cal dispensaries. May I emphasize that! 

To gain some idea of what the medical forces do 
in a year, let us look at the statistics for last year. 
We examined last year at the medical offices 
10,100 people (intake people who have come to us 
for work and, if they are able to pass medica! 
examination, will presumably be employed) and 
the local consultants examined approximately 
1,500 people, making a total of 11,600 examina 
tions. 

As to voluntary examinations, which we en 
courage but do not prescribe, something like 
4,600 people last year accepted that opportunits 
to have medical examinations. Of these peop 
who were examined when being employed or 
voluntarily as employees, something like 20,7¢ 
came again for examination. 

The medical department handled about 1,00° 
minor accident cases. Major accidents are hai 
dled by the general consultants, the men who ar 
called to the scene when an accident of cons: 
quence occurs. 

As to minor illnesses, that is, an employee was 
ill but not sufficiently ill to go home—he mig)! 
have been hoarse, he might have had a sore 
throat, or what not—the medical offices took care 
of 9,000 such cases last year. 

There were 2,100 X-ray and fluoroscopic exami- 
nations last year. There were 6,800 telephone 
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consultations with private doctors. As we see it 
in the medical department telephone consulta- 
tions are quite important, for we have a benefit 
plan which calls for payment of sickness benefits 
and we must follow sickness cases rather closely. 
It quite frequently develops, as a consequence of 
the medical department’s examination of the 
records or papers in the case, that that depart- 
ment may seem called upon to consult with the 
employee’s private physician; or in a case of sick- 
ness the employee may suggest to the private 
physician that he consult with our medical de- 
partment, a medical officer or one of our examin- 
ing physicians who is known by the employee to 
have a more or less complete medical history of 
the employee. 

Personal consultations with employees and 
families also numbered about 6,800. For instance, 
Johnny Doe, a lineman, who has been with us 
only a short time, who makes perhaps only $35 or 
$40 a week, and who has several children, hasn’t 
much saved and perhaps has no family doctor. 
He thinks something is wrong with one of his 
children and he comes to the medical office and 
says, “ Will you look the kid over?” We make it 
perfectly clear to him that we will be delighted to 
look the child over, not with any idea of pre- 
scribing medicine or treatment, but rather to de- 
termine what is the cause of the disarrangement 
and suggesting to the employee a certain form of 
treatment that may be provided, of course, by a 
doctor of his own selection. This is an important 
element of the work which is tremendously appre- 
ciated by the employee. 

And finally last year the medical department 
made 7,600 laboratory examinations, blood, spu- 
tum, urine, and so forth. 

There are a number of important by-products 
as results from medical department work which 
we would have to have done by the employment 
of outside physicians if we did not have a medical 
department and medical offices. My particular 
job in the telephone business is that of service 
operations. Under my direction are a great many 
buildings, a great number of quarters in which 
people do everything but sleep; they eat, work, 
and play in these quarters. Once a year it is my 
job to call on the medical office to make inspec- 
tion of such quarters with reference to light, 
ventilation, sanitation, and things of that sort; 
and the best performance of the best telephone 
engineer in the world will sometimes suffer at 
the hands of a medical officer who visits the 
building with the idea of “spotting” things which 
from the medical officer’s point of view are not 
sound. 


We examine each year (and more often as cir- 
cumstances seem to dictate) all people who handle 
foods and the methods of food handling. We 
make surveys of any group which seems to have 
an untoward amount of absenteeism or if an 
epidemic threatens the group. The manager of 
the medical department told me recently of ex- 
aminations of 325 employees in a particular group 
in which had been an uncommon amount of 
absenteeism. Of those 325 employees, 25 per cent 
were pronounced to rate roo per cent physically; 
72 per cent had correctible impairments of some 
sort, and 3 per cent had non-correctible impair- 
ments. These figures may not surprise you but 
they surprised me very much. However, he gave 
me this bit of additional advice that 3 months 
later 50 per cent of that 72 per cent who had cor- 
rectible impairments had had those impairments 
corrected or were in the process of having them 
corrected. 

I can recall a case within the year of an operat- 
ing force working in a rather small town where 
there was threatened a serious outbreak of small- 
pox. I suppose the doctors were quite capable but 
they were overwhelmed with the volume of this 
thing, and it seemed wise to us to offer to help 
them with our medical people. Unless I am 
greatly mistaken, we went in for wholesale vacci- 
nations and our services were made available to 
whatever extent they were sought by the medical 
men of the particular community. 

Another function, and an important one, is 
what I have termed health and exercise urges and 
warnings. In a very large force such as that in 
Pittsburgh or Philadelphia, where it is fashionable 
not to wear too many clothes, to wear rather 
short skirts, to eschew rubbers, and to take the 
chances which women (and men, too) take, we 
have found it possible to correct the consequences 
of otherwise natural conduct on the part of people 
by warning them at given periods of the year that 
if they do not watch out, colds are going to get 
them, or sunburn, or poison ivy, or all manner of 
things, warnings which sound like a mother talk- 
ing to a child, but which are effective if done in a 
common sense fashion without too much medical 
lingo. Urges for exercise are particularly effective 
as directed toward old fellows like myself, who 
are getting lazy and fat. 

The cost of operation of this medical depart- 
ment last year was $158,000. That is about $6 
per employee per year. I do not know whether it 
strikes you as being high or low, but I do believe 
we have rendered a real service, for a force such 
as we have in the Bell Telephone System of Penn- 
sylvania—a force composed largely of women, 
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girls who are not of economic independence, girls 
who have to work for a living. Girls who come out 
of modest homes produce situations wherein, 
following sickness or operations, something must 
be done to make it possible for them to recuperate 
under favorable conditions, and one of the little 
conceits of our medical work is the operation of 
two rest homes, one in Philadelphia and one in 
Pittsburgh. Here, under non-professional direc- 
tion but under professional supervision, quarters 
are provided, home quarters, in an establishment 
without nurses and without doctors, wherein 19 
young ladies can be accommodated at Philadel- 
phia and 24 at Pittsburgh, and where girls can go 
to take it easy and loaf, for the sum of $12 a week. 
And in that comfortable environment there is 
plenty to eat and plenty of rest and good, honest, 
motherly suggestion; so that they do not do any- 
thing but recuperate and this they do more 
quickly than in their sometimes modest, some- 
times not even modest, homes. That work we 
think is of great importance, and to us it is tre- 
mendously satisfactory. 

Last year, in the Pittsburgh Rest Home, the 
average use was about 16 people at all times, and 
in Philadelphia, about 13 people. The average 
stay of girls in those rest homes was 30 days in the 
Philadelphia home and 38 days in the Pittsburgh 
home. As I have told you, we charge them $12 a 
week there, which, of course, does not begin to 
cover the cost. To make it possible for them to 
pay that $12, we have, as I have said, a benefit 
plan under which we pay people for sickness 
absence, and I should say in 9 cases out of 10 the 
benefits we pay are more than ample to meet the 
rest home charges. The net cost of running those 
two homes last year was $25,000 in Philadelphia, 
and $37,000 in Pittsburgh. 

We carry on an accident prevention campaign 
on a fairly large scale, for what the men, the 
employees, get out of it, and for what we know 
we get out of it. If I had time, I am quite sure I 
could interest you in describing how we arouse the 
impulse for safety in our employees and how we 
encourage the accumulation of knowledge of first 
aid practices and, more important, how effectively 
they put that knowledge to use in the course of 
their own employment and when they encounter 
accidents along the highways and elsewhere. 

One or two figures I think will impress you. As 
a result of accident prevention work since 1915 
we have cut our accidents down—accidents of all 
sorts—from 21 per 100 employees a year, to 10 
per 100 employees a year; and lost time accidents 
in the same period, from 10 per 100 employees a 
year to one-third accident per 100 employees. 
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For the women, for whom we have no require- 
ment for teaching first aid, we have health courses 
which are of tremendous interest. We are trying 
to interest these girls in good health. About 
9,000 of our women have taken the health course 
on their own time. It is our purpose to tell them 
what a normal body is; what good nourishment is, 
something about foods, diets; something of habits 
of living, care of the teeth; prevention of disease; 
care of the sick; and some first aid; and the young 
women eat it up, young women who are looking 
ahead, I suppose, to the time when they are going 
to run their own households and have their own 
children, and incidentally want to preserve their 
good looks. It is fine for them and fine for us. 

What we are trying to do by an evolutionary 
process, because we have not evolved our final 
product yet, is to make it fashionable to stay well, 
to work safely, to protect earning capacity, to 
serve efficiently, to take no chances in sickness and 
with impairments. All the Bell Telephone Com- 
panies are doing that. We think the telephone 
service is better by reason of it. We think that 
you gentlemen who pay for telephone service, 
therefore, profit by it. We believe that it is a use- 
ful contribution to your own profession. We think 
we are actually making a contribution and we 
think that it pays us. 


DISCUSSION 


R. V. Rickcorp, New York; Director of Personnel and 
Statistics, Brooklyn Edison Company: Although not 
fully recognized, it is more or less a fact that an industry 
in a community knows more definitely how it is trying to 
develop its medical problem than do the physicians of that 
community. The reason for this is that every industry 
has a very definite problem which sooner or later it must 
solve. The size of the problem is large or small, depending 
upon how extensively the industry wishes to involve itseli 
A great industry, with, let us say 50,000 employees, af 
fects a group, if you include the employees’ families, of a 
quarter of a million individuals, or the equivalent of ; 
good sized American city, with practically all the medical 
problems of such a city. 

It also means that if such a group is contained within a 
city like that of New York, then, on an average, one out o/ 
every 30 individuals you see on the streets is either an 
employee of a concern of this size or a member of the 
family of such an employee; therefore one-thirtieth of al! 
the medical service in the city, whether employed by th 
company or not, is used by this group. Those who fe 
that medical service in industry is not a major subjec: 
should certainly be convinced by these considerations. 

The question is sometimes asked as to how and wh 
industry became interested in medicine? The answer | 
that it could not help itself, it was forced to interest its: 
in the subject. It is a platitude that a great concern o 
its machinery and to be logical it must pay correspondi: 
attention to its human machinery. It is perhaps k 
platitudinous to state that the industry which does n 
furnish its employees with facilities for obtaining the b« 
medical service, if it does not buy itself (meaning | 
industry) the best possible brains (if they are to be boug! 











for this medical service, is in general maintaining an in- 
efficient organization and is thus cheating itself. 

By medical organization is meant, of course, one which 
is directly in contact with the particular industry con- 
cerned. As Mr. Staples has said, the objective of any well 
organized industrial organization is not to give clinical or 
bedside service. The physicians of this type of organiza- 
tion will under no circumstances replace or displace the 
employees’ family physicians, but will instruct the em- 
ployee to obtain medical treatment at the hands of his 
family physician and if it happens to be an industrial 
accident case, the industrial physicians will procure for 
the employee and the employer the finest medical and 
surgical treatment; they will furnish the family physician 
with historical information and all sorts of X-rays and 
biological analyses which they may have had to secure 
from time to time and will advise the employee regarding 
the use of hospitals and regarding surgical procedures; and 
they are willing to render such service because the em- 
ployee’s sick allowance is stopped if the consultant is sure 
that the employee is wasting the employer’s time and 
money by refusing to take treatment. The consultants or 
company will even allow the employee’s sick pay in order 
to enable the employee to pay the bills of the family 
physician. In other words, the aim of the medical or- 
ganization is to stimulate, encourage, and urge the em- 
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ployee to take a great deal more medical treatment than 
he would ordinarily be willing to take without such 
stimulation. 

It should be borne in mind that it is impossible to set 
up a halfway, or more or less neutral, medical organization 
in an industry. It is either bad, in which case the employee 
usually despises and distrusts it and will not use it unless 
compelled to do so, or it is a good institution, well organ- 
ized with a full time physician at its head, in which case 
the service is so extensively used that the problem is to 
keep the number down to prevent a serious overloading, 
even with a stated modified service. 

Two conditions stand out in securing the last named 
results, that is, as high a load facter as possible, as we call 
it. The first seems to be that the physician must treat 
each employee as though he were a private patient and 
give him courteous and effective consideration accordingly. 
The second seems to be that the humblest employee must 
be treated just as respectfully and considerately as though 
he were a general manager of the concern. I need hardly 
add that big industries in general heartily support and 
believe in the fundamental principles developed by Dr. 
Watson and put into force by such individuals as Mr. 
Staples. We believe that they are going a long way to 
make employees more willing and anxious to take medical 
service. 
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PROBLEMS OF SECURING BETTER CARE FOR THE SICK AND 
INJURED IN INDUSTRY’ 


ARTHUR E. HOAG, M.D., F.A.C.S., New York 
Medical Director of the Standard Oil Company of New York 


T the request of Mr. Dooley, director of the 
personnel department of the Standard Oil 
Company of New York, I shall discuss to- 

day the problems of securing better care for the 
sick and injured in industry. This problem is not 
a new issue. It has confronted us in the past, 
still confronts us, and will continue to do so. I 
am here not with the idea of telling you of any 
completely successful solution or remedy but 
rather with the thought that it would afford me 
an opportunity to think with you about the 
situation. 

I will not take up any of your valuable time 
discussing the care of the injured; this is covered 
by the workmen’s compensation laws of the vari- 
ous states and is being kept under constant 
scrutiny by the employers, insurance companies, 
and the medical fraternity. 

Industrial leaders of 20 years ago felt that the 
workmen’s compensation law was revolutionary 
and that it would wreck industry. Today it 
would be difficult to find an industrial leader 
who is not convinced of its success. If the tre- 
mendous progress made in the past two decades 
is taken as a measure of possible developments 
in the next 20 years, we have no reason for undue 
pessimism as to the future. 

Industry will continue to recognize its debt to 
the worker in order that it may continue to 
prosper, that the workman be contented, and 
that our social fabric be safeguarded. One of 
the outstanding problems of the day is that of 
caring for the sick employee and his family, but 
in this competitive era the employers’ impulses 
of financial generosity must be somewhat limited. 

Our company has used most of the methods 
with which you are familiar, namely: pensions, 
stock-savings plan, and death benefits; this 
amounts to a month’s salary for each year of 
service, with an additional two months up to 
10 years, at a cost of approximately 1 per cent 
to the company, and no cost to the employee. In 
addition the employees of the various plants 
have organized mutual benefit associations. In 
case of sickness this plan pays a man $15.00 to 
$18.00 a week for a period of 10 weeks at a cost 
to himself of 10 cents a week, plus an initiation 
fee of one dollar. Our records show, however, 
that the men do not fully participate; the figures 


vary all the way from 12 per cent to go per cent 
in the various plants. 

The plants as well as the main office are pro- 
vided with nurses during working hours. Physi- 
cians are on duty certain hours during the week, 
and are available at all times at their offices. 

Our company has recently inaugurated a type 
of welfare service in which two people give a 
large part of their time to problems arising from 
sickness in the home and are subject to call at 
any time of day or night. They also handle legal, 
economic, or domestic problems arising in the 
life of any employee who wishes to avail himself 
of the services of these welfare workers. To illus- 
trate this type of service in cases of illness: J. B. 
had a condition over a number of years which 
required an operation but hesitated, because of 
the cost, to consult a competent surgeon and was 
equally hesitant about going to a public hospital. 
(Our experience shows us that the vast majority 
of workers do not want charity. They prefer to 
feel that they are paying their way.) Our welfare 
workers, having the confidence of the man and a 
broad acquaintance with the various institutions 
and physicians, conferred with an able surgeon 
who agreed to operate for a sum which the man 
was able and glad to pay. The cost was satisfac 
tory, the operation successful, and the man con 
tented. 

Another instance is that in which a clerica! 
worker, suffering from a progressively failing ey« 
sight and not well advised, sought to cope wit! 
the condition by frequent changes of eyeglasses 
Our welfare workers conferring with him wer 
convinced of the need of a complete medica! 
examination. A blood test revealed the cause 0! 
the trouble. He responded to prompt treatmen 
which we are convinced saved not only his ey: 
sight but his mind as well. 

Hundreds of similar cases could be cited where 
the plan has helped to save the pride and se! 
respect of the family, to save the patient needle-s 
worry and friction and delay through fitting t/ie 
problem to the purse as far as possible, and ‘vo 
avoid for him the humiliation of sitting for hours 
in the public clinics. The cost of maintainiig 
this service is more than outweighed, I belie\:, 
by the good will it has engendered. 

I feel that the company has done all that can 
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be reasonably asked of it, and the employee him- 
self should be made in some way to feel his 
responsibility in caring for himself and his family 
in the time of need. 

Insurance companies are offering policies cov- 
‘ring most of the hazards of industry, such as 
lismemberment policies, indemnity for special 
njuries, temporary disability, and accidental 
leath. Statistics reveal that out of 6,000,000 
vorkers, one-fourth only are covered by group 
nsurance. Of this one-fourth, only 23 out of 
every 100 carry more than $1,000 of life insur- 
ance; the remainder carry sums as low as $250. 

A help in solving this problem may be found 
in Dr. Dublin’s book, Health and Wealth. 


The solution of the economic problem we have been 
discussing will come only when sickness insurance be- 
comes as popular among working-men, and their families, 
as industrial life insurance is now... The cost of such 
insurance, if limited to cases of serious illness involving 
disability, will not be excessive. Non-disabling ailments, 
although of frequent occurrence, do not lend themselves 
to insurance coverage. The mechanics of handling enor- 
mous numbers of claims for petty amounts would add 
heavily to the cost of insurance and could, therefore, be 
of little advantage to the patients. It may be good prac- 
tice in the early stages of this development to scale pre- 
miums down to cover only from two-thirds to three- 
quarters of the actual present cost of medical service in 
serious cases. The cost of such health insurance would 
be still further reduced and brought within the means of 
virtually all families if it could be written on large num- 
hers of persons at one time (group or wholesale insurance). 
This is not the occasion, however, for a detailed outline of 
such a health insurance system, 


Concerning insurance, however, a railroad man 
is quoted as saying: 


Our railroad has adopted the group insurance plan as 
a means of safeguarding the employees’ future. The com- 
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pany bears the entire cost which averages about 1 per cent 
of the payroll. For this 1 per cent we show our construc- 
tive interest in the employee and beyond the employee in 
those dependent upon him. All corporations feel good will 
toward their employees, but the difliculty is adequately 
and justifiably to express this in some tangible way. We 
believe the payroll, expressed as ror per cent, inclusive of 
group insurance, with the co-operation and good will it 
develops obtains much more value, dollar for dollar, for 
the railroad as a payroll expenditure than could be ob- 
tained by saving the extra 1 per cent. We have at work 
many measures for the protection of our employees, but 
we know of none that produces so much appreciation from 
the employees and their families as does the group life 
insurance. 


I feel that some thought might be given to a 
plan whereby a workman would be taxed a 
certain percentage of his salary to meet partially 
the cost of sickness to himself or his family. The 
deficit might be carried by the employer. This 
co-operative plan would avoid the danger of too 
great paternalism and would allow the patient 
to continue under the care of his own physician, 
if he so desired. This plan might involve the 
establishment of a hospital or the endowment of 
a number of beds in an already existing hospital, 
as well as the group organization of doctors and 
of nurses who would work together for a pre- 
determined fee. This would tend to do away 
with unnecessary laboratory work, prolonged 
treatments of doubtful value and would result 
in the employee returning to his work with con- 
siderable less loss of time. 

While this plan may have unseen dangers and 
pitfalls, is it not better to see the need in advance 
rather than be forced to accept (as was industry 
years ago, the workmen’s compensation law) a 
plan of state-controlled medical service? 
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THE IMMEDIATE TREATMENT OF INJURIES OF THE HAND? 


SUMNER L. KOCH, M.D., F.A.C.S., Cu1caco 


From the Department of Surgery, Northwestern University Medical School 


/TNHE first step in the immediate treatment of 
an injured hand is the determination of the 
extent of injury. Its necessity seems obvious, 

yet one frequently sees cases in which the failure 

to make a careful examination before operation 
leads to an incorrect or incomplete diagnosis, and, 
as a result, to an incomplete operation. 

Two cases help to illustrate this point: A man 
sustained multiple small cuts of the volar surface 
of the right hand and wrist from flying pieces of 
glass. The cuts appeared to be superficial, and a 
hasty examination revealed no evidence of nerve 
or tendon injury. A week after the injury the 
patient first became aware of the fact that he 
could not flex the thumb at the interphalangeal 
joint. Careful examination of the hand, with the 
proximal phalanx of the thumb steadied between 
two fingers, showed that the power of flexion of 
the distal phalanx upon the proximal phalanx was 
lost, due to a division of the flexor pollicis longus 
near the wrist joint. 

A second patient sustained a glass cut across 
the volar surface of the right wrist in an automo- 
bile accident. A number of the flexor tendons 
were divided and sutured immediately after the 
accident. Examination two weeks later (Fig. 1) 
showed complete anesthesia of the palm, which 
he stated had been present since the operation. 
The surgeon who had cared for him wrote that 





lig. 1. Appearance of hand 2 weeks after division of 
flexor tendons and of median and ulnar nerves at the wrist. 
Because of low grade infection it was necessary to postpone 
suture of the nerves, whose division had not been recognized 
for a number of weeks. 


the median and ulnar nerves were uninjured 
“because at the close of the operation the patient 
was able to flex all his fingers.” 

In addition to the fact that it is wellnigh im- 
possible to divide the flexor tendons of the fingers 
near the wrist without dividing the median nerve 
and without injuring the ulnar nerve is the less 
obvious and often forgotten fact that an in- 
dividual with the long flexor tendons intact can 
close the fingers and thumb even if both median 
and ulnar nerves are divided at the wrist, for the 
nerve supply of the long flexor muscles enters 
the muscles high in the forearm. 

We wish first to discuss briefly the examination 
of the hand for injuries of the nerves, injuries o! 
the tendons, and injuries of the bones. They ar 
mentioned in this order because it is both thi 
order of importance, and the order of the fre 
quency with which injuries of the deeper struc 
tures are overlooked. 

Nerve injury. The median and ulnar nerve 
are mixed nerves; the radial nerve below th 
middle of the forearm is entirely sensory. Tw 
minutes’ examination of the hand for sensory los 
is sufficient to indicate definitely the presence o 
absence of nerve injury (Fig. 2). The essentia 
evidence of loss of motor function due to ner\ 
injury can be elicited quite as easily. The ulna 
nerve controls the movements of adduction an 
abduction of the fingers toward and away fro: 
the middle finger, and adduction of the thumb 
the hand (Fig. 3). Both ulnar and media: 





Fig. 2. The sensory distribution of the median, ul: «1, 
and radial nerves in the hand. Absence of the tactile 2d 
pain sense in any of these areas indicates that there .as 
been a crushing, tearing, or division of the nerve supp!) 0 
the affected area. 


' Presented in the Symposium on Traumatic Surgery, before the Clinical Congress of the American College of Surgeons, Philadelphia, October 1 17 
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Adduction of the fingers toward the middle 


Fig. 3. 
inger, A; abduction of the fingers from the middle finger, B; 
ind adduction of the thumb toward the hand, C; are carried 

out by the interossei, the muscles of the hypothenar 
eminence and the adductor pollicis, all of which are sup- 
lied by the ulnar nerve. 


nerves help to produce flexion at the meta- 
carpophalangeal joints (Fig. 4 A) by reason of 
their control of the lumbrical and interosseus 
muscles. Even if these nerves are injured below 
the middle of the forearm the fingers can be 
flexed at the interphalangeal joints, but there is 
loss of flexion at the metacarpophalangeal joints 
due to loss of lumbrical and interosseus action 
(Fig. 4 B). If the radial nerve is injured in the 
arm or upper forearm, there is loss of sensation in 
the area of radial nerve distribution and the 
characteristic wrist drop of radial or musculo- 
spiral injury is present (Fig. 6 A). 

Tendon injury. The tendons most frequently 
injured are the long flexors and long extensors; 
and since their injury brings about such marked 
impairment of function it is particularly im- 
portant not to overlook it. Division of the tendon 
of the flexor pollicis longus can be recognized eas- 
ily if the proximal phalanx of the thumb is held 
fixed. If the tendon is intact, the thumb can be 
flexed at the interphalangeal joint (Fig. 5 A); if 
it is divided, the thumb remains in extension and 
no movement is possible. Division in the hand or 
fingers of the flexor digitorum sublimis alone is 
somewhat difficult to recognize before operation, 
for the intact flexor profundus, by reason of its 
attachment to the distal phalanx, can produce 
flexion at both interphalangeal joints. Division 
of the profundus alone can be recognized readily 
by the inability to flex the finger at the distal 
interphalangeal joint (Fig. 5 B). If both super- 
ficial and deep flexors are divided the patient 
cannot flex the fingers at either of the interpha- 
langeal joints. 

Division of the extensor tendons on the dorsum 
of the hand results in an inability to extend the 








A B C 
Fig. 4. A, Flexion at the metacarpophalangeal joints is 
produced by the lumbricals and interossei. B, C, With 
injury or division of the median and ulnar nerves below 
the middle of the forearm the power of flexion at the meta 
carpophalangeal joints is lost; the fingers can still be flexed 
at the interphalangeal joints by the long flexor tendons. 


fingers (Fig. 6 B). It must be remembered, how- 
ever, that if the proximal phalanges are fixed the 
patient can extend the fingers at the inter- 
phalangeal joints with the aid of the lumbricals 
and interossei (Fig. 6 C), even though the extensor 
tendons have been divided on the back of the 
hand. Figure 6D shows the _ characteristic 


position of the finger, with inability to extend the 
finger at the distal interphalangeal joint, because 
of rupture of the extensor tendon opposite the 
distal joint or avulsion of the tendon from its in- 
sertion at the base of the distal phalanx. Mason 
recently reported a group of such cases and 





t S 

Fig. 5. A, If the proximal phalanx of the thumb is fixed 
active flexion at the interphalangeal joint is due solely to 
the action of the flexer pollicis longus. If the muscle or 
tendon is injured or divided flexion is limited or the thumb 
remains fixed in extension. B, Position of the finger after 
division of the flexor profundus; active flexion at the 
proximal interphalangeal joint is produced by the flexor 
sublimis, but the finger remains extended at the distal 
interphalangeal joint. C, If the flexor profundus is intact 
the finger can be flexed at the distal interphalangeal joint. 
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Fig. 6. A, “ Drop wrist” of musculospiral or radial nerve injury. B, Loss of power 
of extension of the fingers due to injury or division of the extensor communis digitorum. 
C, With the proximal phalanges fixed or supported the fingers can be extended by the 
action of the lumbricals and interossei even though the extensor communis is divided. 
D, Loss of power of extension at the distal interphalangeal joint due to division of the 
extensor tendon opposite the joint or avulsion of the tendon from its insertion on 


the distal phalanx. 


showed that the exact nature of such injuries is 
frequently overlooked until the patient, some 
time after the injury, calls the attention of the 
surgeon to the loss of power of extension at the 
distal joint. 

Bone injury. Bone injuries are least likely of all 
deep injuries to be overlooked, for today the 
layman is likely to request an X-ray examination 
if it is not forthcoming. One should remember, 
however, that simple anteroposterior and lateral 
views of the wrist mislead even expert roent- 
genologists into making a diagnosis of “no evi- 
dence of bone injury or displacement.” The only 
satisfactory roentgenograms of the carpus are 
stereoscopic films, and the failure to recognize a 
fractured navicular or a dislocated semilunar is 
usually due to the failure to make stereoscopic 
films. 

THE TREATMENT OF HAND INJURIES 

Having determined the extent of injury the 
next consideration is its treatment. I wish to 


mention first the preparation of the hand fo 
operation and to speak briefly of the treatmen 
of five groups of cases. 

Many methods have been suggested in the pre 
operative preparation of the affected area i 
patients with compound injuries. Without wis! 
ing to make dogmatic statements or to take issu 
with those who prefer different methods I woul 
like to describe the method which we have use 
on our service and which we believe has proved «/ 
value. 

With the patient lying on the examining tab'c 
the injured hand is laid on an arm board covere:| 
with a sterile towel. If the wound is oozing or 
bleeding profusely gentle pressure is maintainc | 
over the wound with sterile gauze held with steri'e 
hemostats or a sterile gloved hand. The arca 
about the wound and for some distance from it ‘s 
shaved, and cleansed as carefully as possible wiih 
green soap and warm sterile water. If grease a (| 
dirt cannot be removed with soap and wat-r 





Fig. 7. 
tissue of the third, fourth and fifth fingers and fractures of the proximal phalanges of 
the fourth and fifth fingers. 


Functional result in a patient with considerable loss of skin and subcutaneous 
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Fig. 8. Technique of application of a free full thickness 
graft to the tip of a finger. 


benzine or some other fat solvent is used, and 
followed again with soap and water. With the 
area about the wound cleansed the gauze dressing 
is removed from the surface of the wound, and 
any loose particles or débris are removed from 
the wound itself. The wound is then irrigated 
with sterile soapy water and, if extensive and 
badly contaminated, scrubbed gently with sterile 
gauze “sponge sticks.’””’ Wounds and raw sur- 
faces are not irrigated with tincture of iodine or 
other antiseptic solutions, since we believe that 
the harmful effect of strong chemical solutions on 
delicate and fragile tissue is greater than their 
potentially helpful effect as sterilizing agents. 





A B G } 
Fig. ro. A,B. Position of fingers before operation. C, D, E. Functional result 18 months after suture of the median 
nerve and the flexor tendons of the middle, ring, and little fingers at the wrist. 


KOCH: IMMEDIATE TREATMENT OF HAND INJURIES 





Fig. 9. Result of the application of a free full thickness 
graft to the lateral surface of the index finger after a 
punch press injury. There was a clean cut wound with loss 
of the skin and subcutaneous tissue over the entire radial 
surface of the distal phalanx. The distal interphalangeal 
joint surfaces and the bare flexor tendon were exposed. 
Healing took place by a primary union with complete 
retention of function of the index finger. 


That antiseptic agents often stain tissues and 
make their recognition more difficult is of less im- 
portance, but worthy of consideration. 

If, as rarely happens in cases of hand injury, 
the wound is one in which complete débridement 
and primary or secondary closure are possible no 
cleansing of the wound itself is performed. Just 
before operation the skin edges immediately about 
the wound are painted with 5 per cent picric acid 
in 50 per cent alcohol or with tincture of iodine, 
and débridement is performed, with the result that 
the contaminated wound is converted into a clean 
wound. In only an occasional case of hand in- 
jury, however, is complete débridement possible, 
since structures essential to the function of the 
hand lie close to its surface. 

Superficial injuries. The first group of cases 
requiring immediate treatment includes those 
with injury and loss of skin and subcutaneous 
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Fig. 11. Technique of tendon suture. 

tissue. In some of these, particularly the cases 
due to crushing injuries, it is only possible to 
excise the obviously necrotic tissue and hope 
that remaining tissue, which looks viable when 
first seen, has not been hopelessly injured. In 
others, however, in which there has been a clean 
cutting injury or an avulsion of covering skin it 
may be possible, as Lyle and Garlock have em- 
phasized, to lay skin grafts over the raw surface 
immediately and thus hasten healing and avoid 
the sacrifice of one or more fingers. The following 
is a case in point: 

A carpenter, 51 years of age, sustained a crushing injury 
of the third, fourth, and fifth fingers of the left hand with 
fractures of the proximal phalanges of the fourth and fifth 
fingers, with exposure and some laceration of the flexor 
tendons, and with a considerable loss of skin, particularly 
over the volar surface of the middle finger. Instead of 
amputation of the affected fingers, as was suggested by 
the surgeon who first saw the patient, débridement was 
carried out, suture performed where the skin edges could 
be approximated, and a free full thickness graft of skin 


£4 








Fig. 13. Splint for maintaining traction on one or two 
fingers while permitting movement of the uninvolved 
fingers and maintenance of the wrist and thumb in the 
position of function. 
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Technique of nerve suture. 


Fig. 12. 


from the left thigh sutured over the raw surface on the 
middle finger. In spite of some infection and partial loss 
of the graft healing took place in 4 weeks’ time, and with 
the aid of physical therapy, begun while the raw surfaces 
were still granulating, a good functional result was ob- 
tained (Fig. 7). 


In cases in which the tip of a finger has been 
lost and which are seen within a few hours after 
injury it is possible to lay a free full thickness 
graft from the arm or thigh over the raw surface 
and by maintaining pressure over it until healing 
is complete to secure a very satisfactory result 
(Figs. 7, 8). In nine such cases seen shortly 
after injury this procedure was_ successfully 
carried out. Amputation at a higher level was 
avoided and the power of flexion at the distal 
joint was preserved. 

Tendon injuries. The second group of cases is 
that in which tendon injury has occurred. A 
number of factors are of particular importance in 
determining the immediate treatment: the condi- 
tions under which the injury has been sustained, 
the first aid treatment rendered, the time that 
has elapsed since the injury, the exact location 
of the injury, and, finally the facilities available 
for its repair. If a tendon injury is the result of 
a clean cutting wound,—from a glass, or broken 
bottle, or a porcelain water faucet, sustained in- 
doors,—and if the patient’s hands are clean, ther« 
is a reasonable chance that the wound is not in- 
fected. This possibility becomes less when thx 
patient’s hands are soiled, or covered with dirt 
and grease, or when the injury is sustained out o! 
doors—from flying glass, broken windshields, et« 
The first aid treatment is of importance. | 
considerable bleeding occurs bystanders becom: 
alarmed and possibly contaminate the wound i 
their anxiety to control the hemorrhage. Th 
time element is of importance. If the injure: 
hand is seen immediately, there is no chance fc 

















A B 
lig. 14. 
operation. C, D. After operation. 
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Crushing compound injury with multiple fractures and dislocations of the carpal bones. A, B. 





Cc D 


Before 





Fig. 15. Functional result of case pictured in Figure 14, four months after operation. 


bacterial growth to take place. If several hours 
have elapsed such an opportunity is given, and 
if more than 4 hours have elapsed, we believe it 
is unwise to attempt primary operative repair. 
The exact location of the injury is of importance. 
Tendons which are surrounded by definite 
sheaths are more vulnerable than those which are 
surrounded simply by areolar tissue. Any infec- 
tion introduced into an open tendon sheath 
spreads readily from one end of the space to the 
other and very quickly involves its entire extent. 
If no sheath is present localization of the infec- 
tion is favored and widespread diffusion of an 
infectious process is less likely to take place. 
linally, it seems unnecessary to say that tendon 
suture is a major operation, and one that should 
not be attempted except in a well equipped 
operating room; yet one frequently sees cases in 
which a tendon repair has been attempted in a 
poorly equipped doctor’s office or a hospital 


emergency room with results that are far from 
ideal and difficult to counteract. 

It is our belief that an immediate repair of 
divided tendons is justifiable if the wound is a 
clean cutting wound, made by sharp instruments, 
if the wounded hand is clean, if the cut is sus- 
tained indoors, if the first aid dressing has been 
sterile, if the patient is seen within a few hours of 
the time of injury, and if a well equipped operat- 
ing room is available for surgical treatment. If 
these conditions are not present we believe it is 
wiser to close the superficial wound loosely with a 
few interrupted sutures and permit healing to 
occur before attempting a repair of the injured 
tendons. We are particularly conservative about 
attempting immediate suture of tendons sur- 
rounded by a sheath. We have on several occa- 
sions seen cases in which the suture of tendons on 
the back of the hand has been followed by a 
slight localized infection without serious impair- 
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ment of the operative result, but we can recall 
but one case in which a low grade infection devel- 
oped after suture of flexor tendons without im- 
pairment of the final result. In the majority of 
such cases which have come to our attention 
there has been extensive spreading of infection 
with eventual necrosis and sloughing of tendons, 
and in some cases sloughing of superficial tissues 
and ankylosis of joints as well—conditions which 
make it necessary to postpone any attempt at 
operative repair for long periods of time, and 
often make operative restoration almost impos- 
sible to accomplish. What can be accomplished 
in similar cases by delayed repair is illustrated in 
the following case: 

This patient sustained a glass cut of the right wrist in 
July, 1927. Because there was some doubt as to the 
presence of a clean wound the skin was loosely sutured and 
the wound permitted to heal. Late in August, the wound 
was explored, and the divided flexor tendons to the middle, 
ring, and little fingers and the divided median nerve were 
sutured. With the help of physical therapy this patient 
secured an excellent functional result (Fig. 9) with com- 
plete return of sensation in the median nerve area at the 
end of 18 months. 


Nerve injuries. The third group of cases in- 
cludes those with injury of the median or ulnar 
nerves. If one or both of these nerves have been 
divided, without injury of the tendons, one is 
justified in performing an immediate suture in 
certain cases in which with extensive tendon in- 
jury immediate operation would not be justified. 
We say this for two reasons—first because divided 
nerves do not retract as divided tendons do, and 
an extensive dissection to expose them is rarely 
necessary; and secondly, because the results of 
immediate nerve suture, particularly as regards 
the return of motor function, are so much better 
than the results of delayed suture that one is 
justified in taking a somewhat greater chance in 
order to secure an immediate end-to-end ap- 
position. 

If either tendons or nerves are sutured they 
should, if possible, be united by end-to-end 
suture (Figs. 11, 12). With nerves we believe no 
other type of suture is of value. In tendons only, 
a silk suture may be passed through the tendon 
substance. Very fine interrupted silk sutures, 
threaded on very fine needles, help to secure 
accurate end-to-end apposition. In nerve suture 
one must rely for apposition on this single row of 
fine silk sutures passing through the nerve sheath 
only (Fig. 12). 

Bone and joint injuries. The fourth group of 
cases includes those with injuries of the bones 
and joints. The principles of treatment do not 
differ from those involving injuries of bones and 





joints in other parts of the body. If one or two 
metacarpals are involved, or the bones of one or 
two fingers, it is important to provide some form 
of splint which does not immobilize the entire 
hand (Fig. 13), in order that stiffness and limita- 
tion of movement due to immobilization of the 
fractured bones may be kept at a minimum. 

What may be accomplished in compound in- 
juries, with extensive injury of bones and joints 
of the hand, is illustrated by the following case: 

The patient, a man of 28 years, sustained a crushing 
injury of the right hand with bursting of the skin on the 
palm and dorsum of the hand and with multiple fractures 
and dislocations of the carpal bones (Fig. 14A and B). He 
was seen by Dr. Michael L. Mason 5 hours after the in- 
jury. No evidence of nerve or tendon injury was found. The 
superficial wound was cleansed and débrided, the bones 
brought into place as well as possible and the superficial 
wounds sutured. The hand was immobilized in the posi- 
tion of function for 7 days. The wounds healed by primary 
union. At the end of 7 days gentle movement of the 
fingers was begun; and at the end of 15 days active physical 
therapy. The patient returned to work 7 weeks after the 
injury. The functional result at the end of 4 months is 
shown in Figure 15. 


Small penetrating wounds. The last group of 
cases in which the immediate treatment is of 
paramount importance includes those cases in 
which virulent organisms such as the organisms 
of gas gangrene, tetanus bacilli, the virulent 
organisms from human or animal mouths and 
virulent pyogenic organisms have been intro- 
duced deeply into the tissues. 

The history of the injury, if it can be relied 
upon, the place in which it was sustained, the 
appearance and odor of the wound discharge, and 
the location of the injury are all of importance in 
helping one to determine the presence of serious 
infection. Penetrating wounds sustained out of 
doors, on dirt roads, about the farm, in the stock- 
yards, in icehouses, etc., may easily be infected 
with virulent anaerobes or with tetanus bacilli. 
Jagged wounds on the dorsum of the hand, par- 
ticularly if over the metacarpophalangeal or 
proximal interphalangeal joints are usually the 
result of fist fights, and infected with the organ- 
isms which abound in the mouth. A dirty 
brownish wound discharge or a thin bloody dis 
charge with a foul odor suggests anaerobic in 
fection; a fecal odor suggests infection with th: 
saprophytic and other organisms constantl) 
present in the mouth. 

Deep penetrating wounds of the type describe: 
and wounds resulting from bites or fist fight 
should never be sutured. If infection wit 
bacillus welchii or other organisms of gas gangren: 
is suspected the wound should be laid widel 
open, necrotic tissue carefully removed, an 

















active treatment with Dakin’s solution begun 
immediately. Anti-gas-gangrene serum should be 
given. Wounds resulting from bites or fist fights 
should be left widely open and massive warm 
wet dressings applied immediately. The hand 
should be watched carefully for signs of extension 
of infection. A dark field examination should be 
made as early as possible to rule out the possibility 
of a syphilitic infection. 

The importance of giving tetanus antitoxin in 
every case in which infection with tetanus bacilli 
might occur needs no comment. 

Penetrating needle and sliver wounds, and par- 
ticularly wounds sustained during the course of 
a surgical operation, deserve special mention be- 
cause they are not uncommon and because they 
often lead to serious and spreading infection. We 
know of no way in which such a wound tract may 
be disinfected. If viru ent pyogenic organisms, 
such as hemolytic streptococci, are carried deeply 
into the tissues by a needle or sliver we believe 
the best results will be secured by immobilizing 
the affected part, applying a massive warm wet 
dressing to the upper extremity and keeping the 
patient at rest in bed. Premature and ill-advised 
incisions in such cases invariably lead to disaster. 
We have seen four patients within the past few 
years, two of them physicians and one a dental 
surgeon, in whom ill-advised incisions led to 
rapid spread of the infection, generalized septi- 
cemia, and death. We have seen a considerable 
number of other cases, more than one half from 
the medical and nursing profession, in whom 
early operation led to extensive spread of the 
infection, suppurative tenosynovitis, multiple 
joint infections, and long continued illness which 
eventually resulted in extensive, and in some cases 
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total loss of function of the hand. We have come 
to believe, therefore, that the greatest safety lies 
in helping nature to build up a protective wall 
of leucocytes about the affected area and in main- 
taining the patient’s resistance at the highest 
possible level. If definite evidence of localized in- 
fection develops the affected area should be 
drained, but one should be certain that such 
localization has taken place before making any 
incision for drainage. 


SUMMARY 

The points, then, which we con ider of par- 
ticular importance in the immediate treatment of 
injuries of the hand are: careful examination, 
first of all, to determine the nature and extent of 
injury; immediate covering of raw surfaces if it 
can be accomplished; careful discrimination as to 
which cases should have an immediate operative 
repair, which should be allowed to heal and be 
operated upon at a later date, and which should 
be treated as gravely infected wounds from the 
outset; and, finally, when surgical treatment is 
carried out, whether immediately or later, care- 
fully executed surgical technique with adequate 
assistance in a clean and well equipped operating 
room. 


REFERENCES 


GARLOCK, JoHN H. The treatment of compound injuries 
of the extremities. Ann. Surg., 1928, Ixxxvii, 321- 


354- 
LyLe, Henry H. M. Skin plastics in traumatic lesions of 
the hand and forearm. Ann. Surg., 1926, Ixxxiii, 


537-542. 
Mason, M.L. Rupture of tendons of the hand, with a 
study of the extensor tendon insertions in the fingers. 
Surg., Gynec. & Obst., 1930, 1, 611-624. 








COMMITTEE AND DEPARTMENT REPORTS 


DEPARTMENT OF CLINICAL RESEARCH 
BOWMAN C. CROWELL, M.D., Cuicaco 


Director of Clinical Research 


HE activities of the Department of Clinical 
Research are carried on through its central 
office at College headquarters with the co- 
operation of the following committees: 
1. Committee on Bone Sarcoma 
2. Committee on the Treatment of Malignant 
Diseases 

3. Committee on the Archives of Malignant 
Diseases 

4. Committee on Fractures 

5. Committee on Standardization of Clinical 
Laboratories 

6. Board on Industrial Medicine and Trau- 

matic Surgery 

The departmental work connected with the 
functions of these committees has been carried on 
by a staff which consists of the director and three 
clerks. 

Reports of the work of the committees will be 
presented by their respective chairmen, but I take 
this opportunity of summarizing the outstanding 
features of the year’s work of the department, 
with a special report on two newly-added activ- 
ities. 

Our contributions in the field of cancer have 
been especially along three lines; through the 
Registry of Bone Sarcoma, the Committee on the 
Treatment of Malignant Diseases, and a special 
investigation. 

The work of the Committee on Bone Sarcoma 
is the subject of a detailed report, but I wish to 
emphasize here the importance of the installation 
of a new method of cataloguing the cases by the 
visible index system. I wish also to express the 
appreciation of the College not only to the in- 
creasing number of surgeons who are registering 
their cases, but to the members of the committee 
who have given unstintingly of their time during 
the year in the examination of the records and 
who at their own expense came to a meeting of the 
committee in Chicago during September which 
lasted for 2 days and carried on a remarkable 
co-operative study of the material of the Reg- 
istry. 
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The Committee on the Treatment of Malignant 
Diseases has continued its scientific investiga- 
tions along lines previously reported. It has also 
been developing a uniform system of record blanks 
for cancer of all parts of the body, which it is 
hoped will receive universal adoption. The plan 
for supervision of the organization and adminis- 
tration of cancer clinics has been elaborated, and 
the interest of many hospitals, states, and prov- 
inces has been manifested. The plan as it was 
perfected has been published in the October, 1930, 
number of SURGERY, GYNECOLOGY AND OBSTET- 
RICS. 

The work of the Committee on the Archives of 
Malignant Diseases has been held more or less in 
abeyance during the year, awaiting the perfection 
of record blanks and a closer affiliation with the 
cancer clinics which will serve as a source oi 
supply for the archives. 

I refer to the reports of the chairmen of the 
Committee on Fractures and of the Board on 
Industrial Medicine and Traumatic Surgery for 
the details of their progressive work. 

A special clinical research on the value oi 
electrosurgery is the subject of a detailed report 
and a symposium which is being presented at the 
Congress. 

I also draw your attention to the exhibition o! 
the College’s interest in the investigation of new 
forms of treatment of cancer, as manifest by th 
sending of a committee to start observations o1 
the result of treatment obtained by Doctors 
Coffey and Humber. 

The sectional meetings of the College have bec: 
attended by representatives of three of tl! 
scientific committees, and their participation has 
served the designed purpose of informing the 
Fellows of the work of the College and of eliciting 
their interested co-operation in the furnishing »! 
material to the department for study. Their 
presentations at the meetings have been received 
with conspicuous enthusiasm and many written 
and verbal encomiums have reached the Colleze 
concerning this program. 














In our work on cancer the zealous and helpful 


co-operation of the American Society for the 
Control of Cancer merits very special recognition, 
and I suggest that the Director of Clinical Re- 
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search be especially authorized by this Board to 
take appropriate official cognizance of their co- 
operation at the next meeting of the Board of 
Regents of that society. 


COMMITTEE ON THE TREATMENT OF FRACTURES 
CHARLES L. SCUDDER, M.D., F.A.C.S., Boston 


Chairman 
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William Darrach, New York 

Frank D. Dickson, Kansas City, Mo. 
Eldrige L. Eliason, Philadelphia 
William L. Estes, Bethlehem 
William E. Gallie, Toronto 

Fraser B. Gurd, Montreal 

Donald Guthrie, Sayre 

G. W. Hawley, Bridgeport 

Melvin Henderson, Rochester, Minn. 
Col. W. L. Keller, Washington, D. C. 
Paul B. Magnuson, Chicago 

Lloyd Noland, Birmingham 

W. O’N. Sherman, Pittsburgh 

Ernst A. Sommer, Portland 

Kellogg Speed, Chicago 

Frederick J. Tees, Montreal 

Jorge del Toro, Porto Rico 

John C. Wilson, Los Angeles 

Philip D. Wilson, Boston 


HAVE the honor to present to the Board of 
Regents the seventh annual report of the 
Committee on the Treatment of Fractures. 
There are now 29 members of the Committee. 
The Fracture Outline has been completed and 
is in the hands of the College for publication. 
The regional committees, now numbering 24, 
form a part of the active machinery of the general 
fracture committee and are being extended to 
cover the whole country. In the cities where 
sectional meetings were held last Spring, Doctors 
Campbell and Magnuson represented the Com- 
mittee and took steps to arrange for further 
regional groups. Reports have now come from 
nearly all regional groups, showing that they are 
actively engaged in furthering the sound treat- 
ment of fractures in their several localities. 
Subcommittees. Eventually every member of 
our committee will be actively engaged in the 
investigation of certain phases of fracture treat- 





ment, and we hope eventually to publish the re- 
ports of these subcommittees in the official organ 
of the College, SURGERY, GYNECOLOGY AND Ob- 
STETRICS, or in The Bulletin. 

Doctors Estes and Keller of the subcommittee 
on the fluoroscope have made a careful survey and 
in their report have offered valuable suggestions. 
This report is now recommended to the College 
for publication. 

The fracture movie asked for by the Regents 
is in completed scenario form. The Committee 
has had several meetings in Boston with the two 
representatives of the Eastman Teaching Films, 
Incorporated, and wishes to report at this time 
that progress is being made. 

The “Outline of Fracture Organization,” pre- 
pared by the subcommittee on fracture organiza- 
tion, the members of which are Doctors Magnuson, 
Noland, and P. D. Wilson, has been completed 
and is in the hands of the College for use. An 
important activity of our Committee is to help 
the hospitals to arrange the care of fractures in a 
satisfactory way so that responsibility may be 
placed on a few surgeons, that an opportunity be 
afforded of outlining a general policy of treat- 
ment, and that the ultimate results may be better. 
The major difficulty lies in the establishment of 
central responsibility for the treatment of frac- 
tures in the open hospital. 

The annual Fracture Oration’ at the Clinical 
Congress, suggested originally by Dr. Franklin H. 
Martin, our Director, is to be given this year by 
Dr. Dallas B. Phemister, of Chicago. 

The scientific exhibit at the Detroit meeting of 
the American Medical Association was under the 
care of a committee consisting of Doctors Speed, 
Darrach, and Allison with a consulting or advisory 
group. This committee is now authorized to assist 
in the preparation of similar exhibits for annual 
meetings of the various State medical societies. 
This step should help to promote the sound 
treatment of fractures. 

Undergraduate teaching is in the hands of a 
committee with Dr. Darrach as chairman. Dr. 
Darrach is president of the Association of 


1This paper appears elsewhere in this issue. 
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American Medical Colleges. A communication 
was sent to the executive committee of this 
Association, during its recent meeting in Omaha, 
and it is hoped our letter will lead to further active 
co-operation. 

Contacts have been made with The National 
Board of Medical Examiners. This Board is inter- 
ested in including questions on fractures regularly 
in its examination of prospective candidates for 
licensure. It is felt by your Committee that thus a 
direct stimulus may be brought to bear in under- 
graduate medical schools to improve fracture 
instruction. 

The American Railway Association whose 
membership includes some 250 chief surgeons and 
14,000 other surgeons in the United States has 
formed a permanent Regional Fracture Com- 
mittee. This committee is co-operating with your 
Committee to secure better treatment of fracture 
cases the result of railway accidents and in the 
railway shops. 


The National Safety Councils of the United 
States are interested in preventing further ac- 
cidents in shops and on the highways. We are 
helping them in the first aid fracture work. 

The American Red Cross has asked us, through 
its chairman at Washington, to revise the part of 
The Text Book dealing with the first aid in the 
treatment of fractures. Copies of the manual will 
be given to each member of our Committee and 
we will make the revision as suggested. 

The work of the Committee grows slowly but 
surely. We are finding deplorable conditions in 
the fracture situation, but we believe that by con- 
tinuing our work along the educational lines 
mapped out, the results will be greatly improved. 

Through its Committee on the Treatment of 
Fractures I believe that the influence of the 
American College of Surgeons to secure the better 
treatment of fractures is growing greater and 
greater not only throughout the United States 
and Canada but throughout the world. 


COMMITTEE ON THE TREATMENT OF MALIGNANT DISEASES 
ROBERT B. GREENOUGH, M_D., F.A.C.S., Boston 


Chairman 


COMMITTEE 

Robert B. Greenough, Boston, Chairman 

A. C. Broders, Rochester, Minn. 

Curtis F. Burnam, Baltimore 

George W. Crile, Cleveland 

Bowman C. Crowell, Chicago 

William Duane, Boston 

Edwin C. Ernst, St. Louis 

J. M. T. Finney, Baltimore 

Burton J. Lee, New York 

Frank W. Lynch, San Francisco 

Robert T. Miller, Jr., Baltimore 

H. A. Pancoast, Philadelphia 

H. Gideon Wells, Chicago 

Francis C. Wood, New York 
HAVE the honor to submit the following 
report of the Committee on the Treatment of 
Malignant Diseases. 

A meeting of this Committee was held in Chi- 
cago in October, 1929, and at that meeting an 
Executive Committee was appointed consisting of 
Doctors Bowman C. Crowell, Burton J. Lee, 
Edwin C. Ernst, and A. C. Broders, together with 
the chairman. This Committee was appointed 
because of the great difficulty in obtaining well 
attended meetings of the whole Committee with 
its very scattered membership. 

In accordance with the action of the Board of 
Regents in October, 1929, approving the plan for 
the organization and co-ordination of special 


cancer clinics in general hospitals, under the 
general supervision of the College of Surgeons, a 
program of activity was established. A statement 
of the general organization and method of opera- 
tion of cancer clinics was prepared and has been 
published in SURGERY, GYNECOLOGY AND OBSTE1 

TRICS, October, 1930, and has also been distrib 

uted in reprint form. 

At the sectional meetings of the College in 1929 
and 1930, representatives of this Committee were 
given opportunity to describe the plan of organi 
zation of these clinics, and much interest was 
aroused upon this subject. The American Societ\ 
for the Control of Cancer gave hearty support to 
this project. 

For the meeting in Philadelphia in October, 
1930, in addition to the Cancer Symposium whic): 
has been a feature of several recent meetings «/ 
the College, a morning was given to a Rou 
Table Conference on cancer clinics, and a di: 
tinguished group of speakers was secured for bo!! 
of these meetings to discuss the subject. 

In the meantime the former work of the Com:- 
mittee in the collection of uniform data in rega 
to cases of cancer in different regions and the en |- 
result of treatment has continued, although \\0 
further publication on this subject is possible at 
this moment. 
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THE BOARD ON INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 
FREDERIC A. BESLEY, M.D., F.A.C.S., WAUKEGAN, ILLINoIS 


Chairman 


COMMITTEE 
Frederic A. Besley, Waukegan, Illinois, Chairman 
Bowman C, Crowell, Chicago, Secretary 
John E. Bacon, Miami, Arizona 
Samuel R. Cunningham, Oklahoma City 
Donald Guthrie, Sayre 
Lucian H. Landry, New Orleans 
A. D. Lazenby, Baltimore 
Charles F. Martin, Montreal 
Charles H. Mayo, Rochester, Minn. 
Thomas G. Orr, Kansas City, Mo. 
W. O’Neill-Sherman, Pittsburgh 
Loyal A. Shoudy, Bethlehem 
Ernst A. Sommer, Portland 
Frederick J. Tees, Montreal 
John B. Walker, New York 


OUR Board on Industrial Medicine and Trau- 

matic Surgery was established four years ago, 

and it is gratifying to record that there is an 
ever-increasing and growing interest on the part 
of the Fellows of the College, and outside groups, 
in its size, its ambitions, and its activities. 

At the meeting in Chicago a year ago, an entire 
day was devoted to a program on traumatic sur- 
gery and its allied relationships. This meeting 
was accorded a large attendance and it elicited 
keen interest. A report of the proceedings was 
published and widely distributed. 

It will be recalled that three years ago the Di- 
rector General, Dr. Franklin H. Martin, outlined 
a minimum standard for the qualifications of men 
whom the Board could consider capable of prac- 
ticing efficient traumatic surgery. Through the 
well organized efforts of Dr. Bowman C. Crowell 
such a list was prepared and has grown to approx- 
imately ten thousand names and many of these 
have been approved by established State Com- 
mittees. These names have not been made use of 
in any material way as yet and their practical 
utility cannot be estimated at this time. 

Frequent requests are now being received for 
advice and instruction in the setting up of medical 
organizations that can function properly in large 
industries. Some of these requests have been par- 
tially complied with and Dr. Earl W. Williamson 
has co-operated with heads of large personnel de- 
partments in the establishment of efficient medi- 
cal organizations and there is a growing tendency 
on the part of employers to accept medical men 
only who are approved by the College. 

Recently we have been asked by the Director 
of Health of the state of West Virginia if we could 


supply a man to make a survey of the conditions 
that prevail in that state in relation to the care of 
the injured workers in mines and in industry. 
This is being considered at present and a con- 
ference has been arranged to take place this week 
at this meeting in Philadelphia. 

Several states have made or are contemplating 
changes in their workmen’s compensation laws 
and in this connection some of them have ap- 
pointed committees of surgeons to advise with 
the legislators. These surgeons have appealed to 
the Board on Industrial Medicine and Traumatic 
Surgery for aid and advice, but up to the present 
time it is feared that we have been of little mate- 
rial service to them. 

Mr. Walter Carr, in his contact with the lay 
public and men associated with large industry, 
has observed a live interest in our program for 
securing better care of the injured and he has 
been able to further this interest. The financial 
co-operation of this industrial group waits upon 
the formulation of a definite, practical plan and 
the beginning of organized effort for the bettering 
of the detrimental conditions in the field of in- 
dustry reported by the Research Board of the 
College four years ago and later more in detail by 
Dr. Williamson and others. 

It would be unfair not to comment on the pres- 
ent efficient co-operation on the part of Dr. Mac- 
Eachern. He has succeeded in securing far better 
facilities and equipment in hospitals for the care 
of these cases. The value of this is obvious. 

On Friday of this week we are to present, at a 
full day meeting, discussions on traumatic surgery 
and its relationship. 

If the work of this Board on Industrial Medi- 
cine and Traumatic Surgery is to comply with 
and to cope with the needs and exigencies of the 
situation relative to the securing of better and 
more efficient care for traumatic cases, treatment 
that is comparable to that which now prevails in 
surgery of election, then its scope must be ex- 
tended and broadened. To this end may we make 
the following recommendations: 

1. That the College employ a full time man, 
preferably a man of considerable surgical expe- 
rience and with administrative ability, whose duty 
it shall be to build a department that shall equal 
in importance and efficiency the Department of 
Hospital Standardization. This is possible. 
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2. That the great influence of the College be 
utilized to standardize the teaching of traumatic 
surgery in medical schools, which instruction at 
the present time is, in most instances, deplorably 
weak, inadequate, and ineffective. 

3. That a closer relationship be perfected be- 
tween this department and the other departments 
of the College, for the purpose of greater efficiency 
and the avoidance of reduplication of effort. 

4. That arrangements be made for more com- 
plete educational programs on the subject of trau- 
matic surgery to be presented at each sectional 
meeting. These programs should be both scien- 
tific and educational for the laity for the purpose 
of creating a better public relationship and under- 
standing of the situation. 

5. That there be established a close working 
contact with large industries to the end that better 
correlated and more systematic medical organiza- 
tions may be perfected and standardized. 

6. That there be adopted some plan for co- 
operating with the officers of the American Au- 
tomobile Association to secure better care for 


patients who are injured on the highways. In this 
connection there is a well recognized economic 
problem which vitally concerns the hospitals and 
the surgeons, and it is deserving of careful research. 

7. That the public relationship department un- 
der Mr. Carr be encouraged to present our program 
to the leaders in large industries. It is not neces- 
sary to state that this can be accomplished by an 
appeal to them on the financial basis and from the 
standpoint of effecting a radical saving in human 
wastage. It is our conviction that financial aid 
and support can be secured from these sources to 
promote the activities of this Board, if this seems 
desirable. 

8. That it would seem the part of wisdom to 
attempt to secure uniform workmen’s compen- 
sation laws. 

The field of endeavor undertaken by the Board 
on Industrial Medicine and Traumatic Surgery 
presents vast potential possibilities for construc- 
tive accomplishment by the College and the 
opportunity that this situation offers is not a 
privilege, it is an obligation. 


REGISTRY OF BONE SARCOMA 
BOWMAN C. CROWELL, M.D., Cxicaco 


Registrar 


COMMITTEE 

Dallas B. Phemister, Chicago, Chairman 

Bowman C. Crowell, Chicago, Registrar 

Edwin I. Bartlett, San Francisco 

Joseph C. Bloodgood, Baltimore 

Barney Brooks, Nashville 

Ernest Amory Codman, Boston 

Charles L. Connor, San Francisco 

James Ewing, New York 

W. R. Galbreath, Porto Rico 

Frank W. Hartman, Detroit 

Henry W. Meyerding, Rochester, Minn. 

John J. Morton, Rochester, N. Y. 

Luis Razetti, Venezuela 

Channing C. Simmons, Boston 

URING the year two meetings of the com- 

mittee were held, one on May 17 in 

Philadelphia, and the other on September 
27 and 28 in Chicago. The first meeting was 
devoted chiefly to a report of the registrar of the 
committee on the Registry at that date and a 
discussion of procedures recommended for the 
guidance of the registrar. At the Chicago meeting 
9 members of the committee devoted 2 entire 
days to a study of the material in the Registry 
and a presentation of selected groups of cases. 
The chairman, Dr. Dallas B. Phemister, pre- 
sented a group of cases which belong in the 
category of chondrosarcomata, which he has 


described as an entity with some characteristics 
differing from those of the ordinary osteogenic 
sarcoma. His discussion and case reports are 
published in SURGERY, GYNECOLOGY AND OB 
STETRICS, January, 1930. From a study of the 
registered bone tumors about the shoulder joint, 
Dr. Ernest Amory Codman has isolated a group 
of g cases in the upper end of the humerus which 
he is describing as chondromatous epiphysea| 
giant cell tumors. In a survey of the Registry 
material one case of a tumor of the head of the 
tibia and one of the trochanter of the femur have 
been found which also correspond to this lesion. 
Dr. John J. Morton presented a group of regis 
tered tumors of the ribs, and Dr. Channing C. 
Simmons a group of tumors which had been 
diagnosed as giant cell tumors and which hail 
developed a malignant phase. His conclusion was 
that this finding in no way conflicts with the 
conception of the benign nature of the true giant 
cell tumor. Dr. Barney Brooks presented an 
interesting miscellaneous group of cases for dis- 
cussion. The question of revision of the nomen- 
clature of bone tumors received serious attention 
but the committee was unable to agree upon 
any appreciable modification of that previous'y 
adopted and at present in use. 
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There are at present 1,158 registered cases, 
162 of which have been registered since the last 
report. A considerable additional number have 
been submitted to the Registry and studied but 
were not considered suitable for registration. On 
495 of the cases which have been circulated 
during the year, 861 opinions have been rendered 
hy 20 doctors. It speaks well for the co-operation 
of the registering surgeons and pathologists that 
in only 82 of the 1,158 cases has it been impossible 
to trace the patient to know the end-result. 
Appended to this report is a classification of the 
cases at present in the Registry. 

In 1925 Dr. Codman reported 13 accepted 5 
year cures of cases of osteogenic sarcoma. In 
one of these cases death occurred 11 years after 
treatment. The Registry now contains the 
records of 51 cases in a total of 312 cases of 
osteogenic sarcoma living 5 years or more follow- 
ing treatment; that is to say, the Committee 
unanimously agrees upon these 51 cases as being 
osteogenic sarcoma which gives a ratio of approxi- 
mately 16 per cent of those which were treated 5 
years or more ago. In addition to this there are 
21 cases in which the result is unknown. The 
longest period that any of these patients has 
survived is 21 years, there being 13 of these in 
which the patient has lived 10 years or more 
following treatment. 

As regards Ewing’s sarcoma, of which the 
Registry contains 129 cases, 72 were treated 5 
years or more ago and of these the Committee 
accepts 11 cases as undoubted Ewing’s sarcoma 
which have survived the 5 year period, the longest 
being for a period of 10 years. This gives a ratio 
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of 5 year cures in Ewing’s sarcoma of 15.3 per 
cent. 

A more detailed report of all cases which have 
been accepted as 5 year cures will be published at 
an early date in SURGERY, GYNECOLOGY AND 
OBSTETRICS, the official organ of the College. 

During the year a new method of indexing and 
recording the cases has been introduced which 
will greatly facilitate the future studies of 
Registry material. 

The Committee emphasized the necessity of 
obtaining gross specimens of tumors in order to 
make the work of the Registry more successful. 

There have been exhibits on the subject of 
Bone Sarcoma at several sectional meetings and 
talks on the subject by the Registrar at scientific 
meetings. 

The present cases in the Registry fall under 
the following headings: 


Osteogenic sarcoma 533 


PERS CIS LoD KET 533 
Of the femur.......... ws« 242 
Other than the femur. . wes QR 

Ewing’s sarcoma........ - 129 

Myeloma......... ; ~ 31 

Inflammation....... » 61 

Periosteal fibrosarcoma i 21 

Metastatic tumor...... ote 34 

Vessel tumor............ - 17 
AMDIOME. ..s66005%. oe iy 8 
Angioendothelioma............ ” 9 

Benign giant cell tumor........ : ; 233 

Giant cell tumor—malignant and variant..... 10 

Benign osteogenic tumor........... , 29 

Unclassified and miscellaneous. . . ; 43 

Lymphosarcoma.............3. ; 3 

Not bone tumors........ - 14 

Total... mr 1,158 


STATE AND PROVINCIAL SECTIONAL MEETINGS 


T O essential change was made in the char- 
acter of the sectional meetings during 1930 
from those features which were introduced 

into the meetings in 1929. A great interest in the 
meetings was manifest by the large attendance 
and active participation of the Fellows of the 
College in the meetings. 

Representatives of the scientific committees of 
the Department of Clinical Research attended all 
meetings under authorization of the Board of 
Regents. In addition to presenting the work of 
their respective committees to the Fellows of the 
College, these representatives formed !ocal sub- 
committees to function in association with the 
Central Committees. In the intervals between the 
lormal sectional meetings, the groups of visiting 
officials visited other cities where they presented 


programs before the local county medical soci- 
eties, visited the medical institutions, and also 
formed local subcommittees. The work of the 
College on fractures, cancer, and bone sarcoma 
thus received an additional impetus and increased 
its usefulness. 

One feature of great value and of great interest 
was the presentation of a number of talking med- 
ical motion pictures which were shown at all of 
the meetings through the courtesy and co-opera- 
tion of the Electrical Research Products Com- 
pany, Incorporated. 

The hospital program included practical dem- 
onstrations and discussions in the hospitals, 
where local and general problems were discussed 
to the advantage and interest of all. A notable 
and pleasing feature of these meetings was a 
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larger attendance of hospital trustees and their 
active participation in the program. 

The following sectional meetings have been 
held in 1930: 


Connecticut, Maine, Massachusetts, New Hamp- 
shire, Rhode Island, Vermont—Worcester, 
January 6-7 

Virginia, West Virginia, Maryland, District of 
Columbia—Richmond, January 9-10 

Alabama, Florida, Georgia, Louisiana, Missis- 
sippi—Atlanta, January 13-14 

Texas, Oklahoma, New Mexico—San Antonio, 
January 20-21 

Colorado, Idaho, Utah, Wyoming—Denver, Jan- 
uary 27-28 

Iowa, South Dakota—Des Moines, January 30-31 
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Nebraska—Omaha, February 3-4 
Nova Scotia, Prince Edward Island—Halifax, 
June 13 
New Brunswick—St. John, June 16 
The visiting speakers at these meetings in- 
cluded: Drs. Willis C. Campbell, Memphis; 
George W. Crile, Cleveland; Bowman C. Crowell, 
Chicago; Samuel R. Cunningham, Oklahoma 
City; Robert B. Greenough, Boston; Seale Harris, 
Birmingham; Philip H. Kreuscher, Chicago; 
Burton J. Lee, New York; Malcolm T. Mac- 
Eachern, Chicago; Paul B. Magnuson, Chicago; 
Franklin H. Martin, Chicago; C. Jeff Miller, New 
Orleans; W. A. O’Brien, Minneapolis; Alton 
Ochsner, New Orleans; John Osborn Polak, 
Brooklyn; Messrs. Robert Jolly, Houston, and 
Herbert L. Willett, Jr., Washington. 
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REPORT ON THE WORK OF THE CREDENTIALS COMMITTEES 


ALLEN B. KANAVEL, M.D., F.A.C.S., Cuicaco 


LL candidates for Fellowship in the Ameri- 
can College of Surgeons must go through 
four stages before final acceptance. First, 

they must make formal application and be passed 
on favorably by the State or Provincial Commit- 
tee. Second, candidates thus approved are re- 
quested to furnish the Committee on History 
Reviews with fifty case records of major surgical 
operations which they have performed and fifty 
abstracts of cases at which they have assisted, and 
these records are then individually examined by 
the Committee on History Reviews. The report 
of this Committee, together with all information 
pertaining to candidates, is then submitted to the 
Central Committee, and this Committee in turn 
makes recommendation to the Board of Regents 
who give the final approval. 

The second stage of this procedure, particularly, 
places heavy demands upon the time of the com- 
mittee in charge. The Board of Regents wishes to 
express its appreciation of the unselfish manner in 
which members of the Committee on History 
Reviews have sacrificed many of their leisure and 
working hours that the examination of records 
might be done with the utmost thoroughness. 
From May 27 to October 7 of this year twenty 
meetings demanded the time of these men; and, 
in addition, many of them devoted frequent 
afternoons and evenings to the scrutiny of his- 
tories. 

When one considers that 608 sets of histories 
were examined and that each set contained 100 
case records (60,800 in all), the magnitude of the 
Committee’s task can be better realized. Nor is 
the presentation of case records a mere paper 
examination. Each case is carefully reviewed in 
order to ascertain whether or not the candidate 
makes a careful pre-operative study, whether or 
not his technique is acceptable among modern 
authorities, and whether or not the end-results 
obtained by him are satisfactory. 





The meticulous care with which the Committee 
on History Reviews passes on case records is evi- 
denced by the fact that 497 sets of histories were 
accepted and 111, or 22 per cent, were rejected. 
It should be added that this number were refused 
notwithstanding the fact that they were given an 
opportunity to send in additional records when 
the examination revealed any about which there 
was question. It is noted that even after being 
recommended by the various State and Provincial 
Committees, slightly more than one-fifth of all 
such approved candidates were not recommended 
by the Committee on History Reviews, which is 
added proof of the sincere desire of the Committee 
to have none but the best qualified surgeons 
members of the American College of Surgeons. 

The total number of applicants to be admitted 
to Fellowship in 1930, on the basis of histories, is 
493. 

At all sessions of the Committee on History 
Reviews, Dr. Bowman C. Crowell, Associate Di- 
rector of the College and Director of Clinical 
Research, and Mrs. M. T. Farrow, Executive 
Secretary, were present to assist the Committee 
in. every possible way. 

Again the members of the Board of Regents 
commend the excellence of the work done by the 
Committee on History Reviews and voice their 
thanks in appreciation of this unwearying service 
in behalf of the College. 

The members of the Committee, all of whom 
are in active surgical practice and are associated 
with the local medical colleges, are as follows: 

James H. Bloomfield Philip H. Kreuscher 

Dwight Freeman Clark Golder L. McWhorter 

Harry Culver George J. Musgrave 

William C. Danforth Oscar E. Nadeau 

Frank E. David Rudolph J. FE. Oden 

Joseph S. Eisenstaedt Charles H. Parkes 

Gilbert Fitz-Patrick Charles H. Phifer 

Robert H. Herbst George W. Post, Jr. 

Harry Jackson Guy S. Van Alstyne 

Oscar H. Kraft Charles B. Younger 
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BOARD ON MEDICAL MOTION PICTURE FILMS 


INCE the inception of plans for developing 
the production and use of motion picture 
films for teaching medicine and surgery the 

American College of Surgeons and the Eastman 
Kodak Company (through its subsidiary, the 
Eastman Teaching Films, Inc.) have been co- 
operating in the making of new films. A very 
comprehensive general program has been outlined 
which provides for the production of films on 
practically every subject pertaining to medicine. 

Thirteen such films, completed and approved 
by the College, are now available to the medical 
profession. With one or two exceptions they are 
made in both the 35 and 16 millimeter size, and 
may be rented or purchased by any professional 
group or individual. 


APPROVED FILMS 


The Diagnosis and Treatment of Infections of the 
Hand. Allen B. Kanavel, M.D. 

Benign Prostatic Hypertrophy. J. Bentley Squier, 
M.D. 

The Technique of Blood Transfusion. University 
of Rochester Medical School. 

Simple Goiter. George W. Crile, M.D. 

Indirect Inguinal Hernia. Daniel LeRay Borden, 
M.D. 

Ectopic Heart. Photographed at the Kansas City 
General Hospital. 

Intestinal Peristalsis. Mayo Clinic. 

Acute Appendicitis (for the Public). 
Martin, M.D. 


Edward 


Acute Appendicitis (for the Profession). Edward 
Martin, M.D. 

Treatment of Normal Breech Presentation. Joseph 
B. DeLee, M.D. 

Development of Fertilized Rabbit’s Ovum. Warren 
H. Lewis, M.D. 

Tests of Vestibular Function. 
M.D. 

Amyotonia Congenita. An already-existing film 
which has been revised. 


Richard S. Lyman, 


During the past year the Board has co-operated 
with the Eastman Teaching Films, Inc., in giving 
to the profession information concerning the ap 
proved films—the plan under which they are pro- 
duced, descriptions of the films available, condi 
tions under which they may be obtained, an< 
something of the plans for future work in this 
field. 

A number of additional films now in production 
will be completed soon, and it is planned to star‘ 
work on important new films within the nex! 
month. 

The members of the Board are deeply intereste:! 
in the talking motion picture, and close contact is 
being maintained with those interested in all 
phases of furthering the development of talking 
films for medical teaching. 

The work of reviewing and cataloguing existing 
films has been continued. During the past year 
about one hundred reels of such films have been 
reviewed at the office of the Board in Chicago. 
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THE LIBRARY AND DEPARTMENT OF LITERARY RESEARCH 


rYNHE Library of the College occupying the 

upper floor of the John B. Murphy Memo- 

rial Building has become a fitting expression 
of the life and work of the Fellows of the College. 
In the Library have been placed the personal 
collections which represent the professional activi- 
ties and interests of recognized leaders in surgery. 
The complete library of Dr. John B. Murphy 
which formed the nucleus of the College Library 
speaks eloquently of his professional interests and 
the amount of study in his library which went 
hand in hand with his clinical work. A study 
room in the College Library contains the personal 
library of Dr. Albert J. Ochsner and a larger col- 
lection of books and reprints which had been 
housed at Augustana Hospital has been moved 
into the College Library where it can be made 
available not only to the staff of that hospital but 
to the Fellows of the College and members of the 
profession wherever located. Special collections 
representing the activity of certain of the Fellows 
in their chosen field have become the nucleus of 
important collections in each of the specialties. 
Two collections of ophthalmological material have 
been received: one the library of the late Dr. 
Orrin LeRoy Smith and the other an extensive 
accumulation of older theses, reprints, etc., ob- 
tained through the interest of Dr. Hamilton Still- 
son. The bound journals, largely foreign, which 
were the property of Dr. George N. J. Sommer are 
now a part of the College Library. Dr. H. W. 
Mills became interested in cases of echinococcus 
cyst and the collection of material in this subject 
became a hobby with him. This collection in 
accordance with his wishes was presented to the 
College Library. 

The Library represents the interests and accom- 
plishments of the Fellows in another way since 
each section of the Library has books written and 
contributed by Fellows of the College. There 
is a place in the Library also for two copies of 
all articles written by the Fellows, preferably 
in reprint form, one copy for the loan collec- 
tion, which is a classified file, and one for the au- 
thor file, maintained alphabetically according to 
author. 

Another very important collection in the Col- 
lege Library is also an expression of the profes- 
sional activities of the Fellows; that is, the collec- 
tion of bibliographies and compilations of ab- 
stracts and translations that have been prepared 
at the request and under the direction of the 
Fellows of the College. It is all material which 


has been used by Fellows of the College in the 
writing of books and monographs and in their 
experimental and clinical work. 

The continued co-operation of the Fellows is 
welcomed by those in charge of the Library and 
those coming in this year as well as all who have 
not as yet sent in their books and reprints, are 
requested to send one copy each of books and two 
copies of each reprint. Collections of books and 
reprints which have served their purpose locally 
may be added to the College Library. It is well, 
however, to notify the Library in advance and if 
possible to furnish a list of books in order to avoid 
unnecessary duplication. 


DEPARTMENT OF LITERARY RESEARCH 


The Department of Literary Research is asso- 
ciated with the College Library to make this col- 
lection serve the Fellows of the College to the 
fullest extent, not only those who come to the 
reading room but all who can be reached by mail 
and telegraph. The research staff made up of 
workers in all languages required for comprehen- 
sive medical research are continually engaged in 
compiling data forthe College scientific committees 
and for the individual use of Fellows in connection 
with the writing of papers or their experimental 
and clinical work. In individual instances the 
work varies from the furnishing of a little infor- 
mation for practical use to the preparation of 
most comprehensive reviews of the literature on 
subjects outlined for research. Bibliographies are 
furnished and abstracts and translations of arti- 
cles are prepared upon request. A file of classified 
reprints is maintained for loan to Fellows of the 
College. No charge is made for the loan service. 
All other research work is done at cost and can be 
carried out under the direction of the doctor send- 
ing in the request as completely as though the 
worker employed were working directly for him. 
No charge is included for medical editing and 
supervision of the work or for overhead of any 
kind. In some instances copies of material of this 
character, bibliographies and collections of ab- 
stracts prepared in the Department have been 
returned to the library and released for general 
use so that there are special compilations to add 
to the loan service, for example: echinococcus cyst 
(Dr. H. W. Mills), varicose veins (Dr. H. O. 
McPheeters), hernia in children (Dr. Frederick 
W. Lester), and a bibliography on radium in 
ophthalmology for the years 1903-1924 which 
was given to the Library by Dr. Laura A. Lane. 
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This bibliography has been brought up to date in 
the Department and is available for loan or copies 
may be purchased. Additional studies will be 
added in each of the specialties from time to 
time. 

One of the most important developments during 
the past year is the page for page checking of the 
current journals. This previously has been lim- 
ited to the most important surgical journals and 
to the leading specialty journals. Now the work 
has been extended to practically all medical and 
surgical journals, foreign as well as English. This 
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work was undertaken for the benefit of the re- 
search work done in the Department for the scien- 
tific committees of the College and for the subjects 
listed for continued research. All subjects listed 
in the Department far enough in advance of the 
date when the completed material is required 
receive the advantages of this checking of the 
current journals. Not only is the most recent 
material obtained in advance of its being listed in 
the published indices, but in many instances data 
are added which would not be obtained through 
selection by title. 
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Portland, Ore.; Arthur Steindler, Iowa City; Philemon I. 
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HROUGH the courtesy of the Committee on 

Publicity of the Philadelphia County Medi- 

cal Society, Dr. Joseph C. Doane, chairman, 
arrangements were made for a daily series of radio 
talks by officers of the American College of Sur- 
geons and several of the distinguished surgeons 
attending the Clinical Congress. The facilities of 
broadcasting stations WCAU, WFI, WIP, and 
WLIT were utilized to present the following 
timely addresses: 


THE AMERICAN COLLEGE OF SURGEONS, 
SCIENTIFIC MEDICINE, AND THE PUBLIC 


FRANKLIN H. Martin, M.D., F.A.C.S., Direc- 
tor General, American College of Surgeons; Chi- 
cago: Philadelphia has been a great friend and a 
constant inspiration to the American College of 
Surgeons. Philadelphia has always been foremost 
in general medical leadership. Philadelphia has 
from its beginning been known as the medical 
center of our country. When the medical world 
speaks of the beginning of surgery it points 
proudly to Philip Syng Physick. When it refers 
to medicine it points to Benjamin Rush. Lay 
Philadelphia has shared the aspirations of medi- 
cine since Rush set the example of reciprocation 
and entered into partnership with the people. He 
was one of the leading citizens of his country as 
well as a great physician. 

The American College of Surgeons. was organ- 
ized not only as a clinical association of surgeons, 
but since its inception has had for its greatest 
ambition a desire to share with the people a 
knowledge of medicine and to inspire them to aid 
in the progress of the prevention of disease. It 
was one of the first of the scientific societies to 
organize great public meetings where the lay man 
and woman can meet the honest specialists in 
medicine face to face and hear from their lips the 
facts the public should know about preventive 
medicine and means through which the public 
can aid in the program. 

Concretely the American College of Surgeons, 
under the leadership of outstanding specialists, 
and in co-operation with established clinics and 
2,003 approved hospitals, has for 12 years been 
making an intensive study as to the cause and 
cure of cancer. Definitely, I am glad to announce 
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that this committee now reports many actual 5 
year cures of this dread disease. Our records 
show that early cases of cancer were cured to the 
extent of 48 per cent. 

This intensive study emphasizes the advan- 
tages of close partnership between the scientific 
medical profession and the public. The people 
are being educated to recognize early symptoms 
of cancer and to make their discoveries known to 
their family physicians at the earliest possible 
moment. The family physician, on the other 
hand, has been keen to co-operate with the pa- 
tient. And early co-operation results in perma- 
nent cures. 

Many within the hearing of my voice may not 
be familiar with the early signs of cancer. They 
are as follows: Listen and remember—A neg- 
lected skin blemish or persistent soreness may be- 
come a skin cancer. A small lump in the breast 
is a danger signal and the family physician should 
be consulted at once; it may be the forerunner of 
an incurable breast cancer. Persistent indigestion 
or stomach distress are among the early symp- 
toms of cancer of the stomach, and progress can 
be arrested by immediate attention. Slight 
bleeding from the bowel with constipation may 
be the first symptom of cancer of the rectum. 
Bleeding, especially between the regular monthly 
periods of women, is a condition that warrants 
immediate consultation with the family physi- 
cian. Have him advise you at once—delay may 
mean cancer of the womb. There are other 
signs, but these are the outstanding ones. 

Men and women, why not be on the safe side? 
Why wait for danger signals? Go to the human 
engineer, your own family physician, once in 6 
months and have the human machine thoroughly 
inspected. Then you will be safe from all diseases. 
If you should be developing a cancer, it will be 
discovered in its very earliest stage, when it can 
be cured. 

The American College of Surgeons advocates 
close partnership between the patient and his 
family doctor. A periodic health examination is 
a precaution not only against cancer but against 
all other serious diseases. 

Give the custodian of your health, your doctor, 
an opportunity to keep you well. Do not wait 
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until you are seriously ill or beyond his help be- 
fore you seek his advice. 

Hundreds of the most reliable physicians and 
surgeons in the world are right here in Phila- 
delphia—your near neighbors. 

Remember, too, the following fact: There are 
2,063 hospitals in the United States and Canada 
that are approved by the American College of 
Surgeons; 44 of them are in your own city of 
Philadelphia, and 167 in Pennsylvania. In many 
of these hospitals cancer clinics have been organ- 
ized by the American College of Surgeons—clinics 
that will be glad of the chance to serve any one 
who needs help. 

It is less costly to keep well than to ignore 
nature’s warnings and suffer the consequences. 


WHY DOES THE AMERICAN COLLEGE OF SURGEONS 
COME TO PHILADELPHIA? 


E. L. Ettason, M.D., F.A.C.S., Philadelphia: 
In 1910 there came into existence The Clinical 
Congress of Surgeons of North America. This 
followed the passing of the proprietary medical 
school and was the result of a protest against the 
purely medical conduct of medical societies up to 
that time. It was thought that surgery could be 
learned best by visiting other surgeons and see- 
ing them work. Consequently several exclusive 
clinical societies of surgeons and gynecologists 
were organized. These traveled widely to observe 
their confreres at work. This “show me” rather 
than “tell me” attitude became very popular, 
and measures soon had to be taken to open the 
doors until then closed to the great rank and file 
of surgeons. Thus informally in 1910 at Chicago, 
and formally in Philadelphia in 1911 and in New 
York in 1912 were held the first meetings of groups 
of surgeons to advance this idea. At the first 
meeting there were 1,100 in attendance; at the 
third meeting more than 4,000 attended. 

These meetings held in Chicago, Philadelphia, 
New York, Boston, and London revealed the 
fact that much should and could be done to organ- 
ize, standardize, and democratize surgery as well 
as improve hospital efficiency and equipment and 
promote research and preserve inviolate the 
moral and ethical standards of the practice of 
surgery. It was conceived that a college or guild 
of surgeons, comparable or similar to the Royal 
College of Surgeons of England, Scotland, and 
Ireland would accomplish these ends. Our pres- 
ent Director-General drafted a plan and pre- 
sented it to Dr. Edward Martin, of Philadelphia, 
then president of the Clinical Congress, who 
approved. Consequently on May 5, 1913, in 
Washington, 450 surgeons of North America 


met and launched the American College of Sur- 
geons. With the president of the Royal College 
of Surgeons of England as sponsor, and Dr. J. 
M. T. Finney, of Baltimore, as president, the 
first meeting was held in Chicago, November, 
1913, and 1,059 United States and Canadian sur- 
geons were admitted to charter membership. 

The College has all these years striven to ac- 
complish its ideals for betterment of service to 
the patient. Its membership, governed by exam- 
ination of its applicants, has grown by leaps and 
bounds, until today its enrollment is 9,500, al! 
qualified surgeons, several thousand of whom ar 
in attendance at this meeting here in our cit 
this week. 

Philadelphia has been the meeting place of this 
illustrious organization on an average of every ; 
years since the mother organization met here in 
1911. And now, after 20 years, these two wil 
scarcely credit the great improvement and ad 
vancement in each other. Today Philadelphia 
is eminently equipped to entertain such a great 
organization. Philadelphia, from having been 
the birth place of American medicine and credit 
ing itself with 30 other firsts, such as the first cit) 
to hold quarantine, the first university medica! 
school, the first private maternity hospital, the 
first dissection efforts, and later the first division 
between medicine and surgery was made by 
Morgan, of Philadelphia, etc. Today Philadel- 
phia probably, if not actually, stands as the 
world’s medical center. She can claim this dis- 
tinction by virtue of the fact that she boasts of 
5 great medical schools, the University of Penn- 
sylvania, the oldest, followed by Jefferson, Hahne- 
mann, Woman’s and Temple, not to mention the 
University of Pennsylvania Graduate Schoo! of 
Medicine; that numerous Philadelphia physicians 
have in the past, as well as at present, held the 
highest positions in their fields—S. Weir Mitchell, 
Osler, Da Costa, Pepper, W. W. Keen, Rodman, 
Deaver, de Schweinitz, Frazier, and many 
others. 

Then, too, Philadelphia medicine boasts justly 
of the College of Physicians with its wonder/ul 
library on medical and surgical subjects. Nest, 
our city has to offer to our visitors some of the 
finest hospitals in the country. Many of these, 
even since our guests were here in 1925, have en- 
larged and expanded to an almost unbelieva!ile 
degree. Jefferson, University of Pennsylvania, 
Samaritan, Pennsylvania, Mt. Sinai, Methodist, 
Misericordia, Jeannes, Germantown, and last of 
the larger hospitals, Blockley, now known as the 
Philadelphia General, not to mention many of 
the smaller institutions,—all have added many 
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splendid new buildings, bed capacity for more pa- 
tients, equipment, and research facilities that 
place our hospitals in the front ranks of the 
country. 

Having had the experience born of entertaining 
the fellow members of the American College as 
our guests many times, we feel that our local com- 
mittee on arrangements can, and has, arranged a 
program at the hospitals of such a nature, and 
our central committees have procured speakers, 
both foreign and domestic, of such a caliber, that 
the presentation offered by Philadelphia will sur- 
pass all that her rival sister cities have offered in 
the past. 

Visiting members of the American College of 
Surgeons, your Philadelphia fellow members act- 
ing as hosts, welcome you, proud of their associa- 
tion with you, proud of being of service to you. 


THE PUBLIC’S DEBT TO MEDICINE 


Major GENERAL MERRITTE W. IRELAND, Sur- 
geon General, U. S. Army; Washington: In gen- 
eral terms the public owes to medicine increase of 
days and increased ability to enjoy them by vir- 
tue of good health. 

From before birth to death in old age, medicine 
protects the individual. From the days of nasti- 
ness in the unsewered streets to these days of so- 
licitous hygiene and public health, medicine has 
led our communities from filth and filth diseases 
to cleanliness and civic decency. 

Let us consider the individual. While still in 
his mother’s womb he and the mother are looked 
after and put into the best condition for his first 
great adventure, birth. And childbirth itself is 
not now such a certain passage through the valley 
of the shadow of death as it used to be. The 
chances of survival for both mother and child 
have been greatly increased, subsequent invalid- 
ism because of injury or infection greatly de- 
creased. And anesthesia may make childbirth so 
pleasant as no longer to deserve the harsh terms— 
labor and travail. Yet, alas! for reasons mostly 
economic, it does not grow more popular. Even 
the formerly terrible ordeal of caesarean section in 
bad cases has been made almost as simple and 
safe as an operation for appendicitis. 

Birth achieved, the baby formerly ran an enor- 
mous risk of death before he had learned to walk 
or talk. One of the greatest causes of this, sum- 
mer complaint, infantile diarrhoea or dysentery, 
which threatened his life as distemper threatens 
that of the young dog, is no longer widespread. 
Smallpox, once a common disease of childhood, 
now scarcely threatens it. The gift of vaccina- 
tion was one so great as to surpass the compre- 
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hension of those who know not smallpox. Other 
childhood diseases are going the way of smallpox, 
notably diphtheria, scarlet fever, rickets, and in- 
fantile scurvy. They are becoming less frequent, 
more certainly preventable and curable. 

Infancy passed, childhood and adolescence have 
greatly increased chances for survival. Intestinal 
parasites, once exceedingly common, are rare in 
many parts of our country, and, in all parts, of 
increasing rarity. 

Tuberculosis, once ‘‘captain of the men of 
death,” claims each year fewer of our youth. 
Typhoid fever, diarrhoea, and dysentery, long 
the greatest scourges of our armies, are almost 
conquered. Venereal diseases are diminishing in 
frequency, and rheumatism as it occurs in the 
young has decreased go per cent in a quarter of a 
century, according to army statistics. 

All of the acute surgical diseases, such as appen- 
dicitis, abscess of the ear, and mastoiditis, are 
better handled and cause relatively few deaths. 
As an example of what the public owes to medi- 
cine, I quote some army statistics of two years. 
Soldiers are mostly average young men. 


¢ 


For the year 1903: 


Admissions from disease per 1,000....... 1,514 
Admissions from all causes............. 1,710 
Deaths Front Gisease. 5... sce eccccecess 12.78 
Deaths from all causes................. 15.49 
For the year 1927: 
Admissions from disease per 1,000 ....... 526 
Admissions from all causes............. 644 
Deaths from disease...............00%. 2.35 
Deaths Trond all Causes... ...... 6 66606 ces 4.00 


Youth, spared, lives to middle or old age, and 
there are thus more subjects for the degenerative 
or wearing-out diseases, such as chronic Bright’s 
disease, arteriosclerosis, apoplexy, and cancer. 
Against these we have made less progress, but 
we are not without hope of making more. 

We know more than we did about nervous and 
mental diseases, and we are able to help many in- 
dividuals, but the increasing complexity of mod- 
ern life causes difficulties of adaptation which are 
beyond the powers of more and more people, and 
the number of insane increases. 

To medicine the public owes its education in 
the appreciation of sanitation. ‘The deviltries of 
the fly and the mosquito were revealed by mili- 
tary doctors, and the knowledge of such devil- 
tries has enabled us practically to abolish yellow 
fever and to check malaria, the greatest scourge 
of the tropics, while in our own country our 
knowledge of the fly’s wickedness has been im- 
portant in reducing the incidence of typhoid, 
dysentery, and other intestinal infections. 
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But I do not wish to claim too much. Medicine 
alone has not wrought all the improvement in 
public health. The engineers deserve credit for 
good municipal water supplies and systems of 
waste disposal. Still more credit should go to this 
machine age, to labor unions, and to enlightened 
employers for increased wages and higher living 
standards, with better food, clothing and shelter, 
more rest, and greater leisure; to general diffusion 
of education for reduction of ignorance and fear, 
which rank next after infection and deprivation as 
causes of suffering. But medicine has had a large 
part in making life safer, pleasanter, more worth 
while, in broadening the habitable world and 
making it a safer place for living. This has been 
accomplished through combat, and some of the 
combatants have lost their lives. Medicine honors 
these among its heroes. 


SCIENTIFIC MEDICINE: A FACTOR IN 
INTERNATIONAL RELATIONS 


GEORGE GREY TURNER, M.B., M.S., F.R.C.S., 
Newcastle-upon-Tyne, England: From time im- 
memorial, medical progress has depended on in- 
terchange of experience and knowledge between 
peoples, and since the dawn of time there has been 
evidence of the importance of medicine as a factor 
in the life of every nation. Even in the middle 
ages and largely in the Renaissance there are 
records of the travels of the medicine men of 
those days to seek knowledge and inspiration in 
other lands, and each one must have been a factor 
in spreading this knowledge to his own people. 
Near my home in the north of England, remains 
of the Roman occupation abound and there is 
evidence, as shown by the discovery of surgical 
instruments and inscribed medical stones, that 
the Romans who conquered Britain and who gar- 
risoned the Wall possessed a high degree of medi- 
cal knowledge. Doubtless this was a factor in 
promoting the better relationships between the 
invaders and the Celtic people with whom they 
intermingled, and probably the Roman occupa- 
tion had as great an effect as the result of the 
medical aid which they could proffer as from the 
laws and the administration of justice. The dis- 
covery of the methods for the prevention of infec- 
tion in wounds by Joseph Lister was one of the 
greatest aids to international knowledge, and as 
a result of his beneficent work international 
friendships were made or consolidated in a most 
wonderful way. Visitors from the far corners 
of the earth traveled to watch the work of the 
master both in Scotland and in London, firm 
friendships were made and mutual understand- 
ing promoted, and the priceless benefit of his 


discoveries were thus enabled to penetrate every- 
where. 

At a previous visit which I paid to your de- 
lightful city 24 years ago I was most interested to 
discover a museum of pathological specimens 
which had been brought to your country by some 
of the surgeons of those days, perhaps Benjamin 
Rush or the elder Gross, who encountered great 
hardships and trouble in their determination to 
visit Europe to see the work of the great masters 
in medicine, such as Dupuytren, Astley Cooper, 
Syme, and others. In the campaign in Mesopo- 
tamia in the Great War, which is still so vivid a 
memory, one of the most notable features was the 
influence of our medical administration on the 
peoples of that arid land, and if our presence was 
irksome in many ways we were at least appre 
ciated for the sanitation which we introduced and 
for our medical aid freely extended to the popula 
tion. Today scientific medicine is a great inter- 
national force. Now every discovery flashes 
across the world, but the best way to promot 
international relationships is by the actual per 
sonal contact of medical men from all countries 
with one another. Each can be an ambassador, 
and this should be the constant aim of the visit 
ing physician. 

Such close personal contact is promoted b\ 
associations like the Clinical Congress of th 
American College of Surgeons now meeting in 
this city, but there are many smaller traveling 
clubs that have been formed for the most part b\ 
the English speaking peoples, which have wielde:| 
a great influence in molding international rela 
tionships. 

The freemasonry of our profession is a guaran- 
tee of welcome the world over, and it would le 
a surprise to any other community or profession 
to discover such an international assembly «s 
may often be found in any of the great cities. 

Fortunately for the promotion of medici! 
knowledge, while the world changes man is always 
the same, and the problems which confront the 
medical man in one part of the world are similir 
to those elsewhere, and everywhere the Angel of 
Death is waiting to do battle for its victims. 

Owing to the high ideals of our calling, secrecy 
has no place in our armamentarium and every 
addition to knowledge becomes common proper'y. 
This more than any other factor must always 
remain a powerful weapon in cementing beter 
international relations. 


THE DIVIDENDS OF MEDICAL SCIENCE 


ALLEN B. KANAvEL, M.D., F.A.C.S., Chica yo: 
Modern medicine is the triumph of patient, | cr- 
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sistent, scientific research over the inherent tend- 
ency of mankind to attribute anything one does 
not understand to supernatural power. 

To realize that foolish beliefs are not extinct, 
we have only to remember that even in our day 
some people carry a buckeye to prevent rheu- 
matism. 

There was even up to 1850, little real knowledge 
of the specific cause and cure of a majority of dis- 
eases. Since that time the plague, yellow fever, 
diphtheria, scarlet fever, puerperal fever, sepsis, 
typhoid and typhus fever, cholera, to mention 
only some conspicuous examples, have lost their 
terror; aseptic surgery, until then unknown, has 
developed its life-saving procedures; physiology 
and chemistry have shown the way to the cure of 
diseases of function, such as diabetes and perni- 
| cious anemia. 

The plague appeared in Europe in 1348, after 
devastating Asia and Africa, destroying, it is said, 
one-fourth of the population of the earth. To 
mention only a few of the many epidemics, the 
London epidemic of 1665 carried away 69,000; 
s Vienna of 1679, 70,000; Prague of 1681, 83,000; 
) Prussia of 1709, 283,000; Moscow of 1770, 52,000 
out of a population of 230,000. Five years ago 
the plague appeared in San Francisco and prob- 
\ ably the United States would have been ravaged, 
( but due to medical science, the flames were 
stamped out almost before they appeared. Con- 
g trast these two pictures, and then dare to ask if 
in that one victory alone medical science has not 
paid full measure for all its years of patient study, 
l for all the endowments of a generous public in 
support of medical education, and for the faith of 
the world in its ideals. But this is but one of its 
ie victories. 

n Cholera has been endemic in India for cen- 








1S turies. It spread over Russia in 1830, skirted 
northeastern Germany, reached England in 1831, 
il and the next year invaded America through Que- 
Vs bec and New York, with great mortality. Since 
he that time medically supervised sanitation has 
ir walled it up in India, where ignorance still per- 
of mits its appearance. Again, has medical science 
paid its dividends to the public? 
y Before Jenner introduced vaccination, Dr. 
ry Lettson says that most children in London had 
y. smallpox before the seventh year. In 1518, small- 
ys pox reached America and 3,500,000 persons died 
ier in Mexico. From 1893 to 1897, 275,502 persons 


died in Russia of the disease. 
In 1873, Germany, with many times the popu- 
lation of Prussia alone, made vaccination com- 
£0: pulsory, and in 1897, in a population of 54,000,000 
er- there were only 5 deaths from smallpox. In the 
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United States, unfortunately, ignorant people in- 
sist upon their personal rights and prevent the 
application of equally wise laws. 

During our small Spanish-American War, with 
only 225,000 soldiers under arms, 10,428 con- 
tracted typhoid, of whom 600 died. Contrast the 
picture with that during the late World War, 
with 4,000,000 men under our colors, in which, 
due to typhoid vaccination, but 768 contracted 
the disease, and only 120 died. The same rules 
applied to civil life are rapidly stamping out the 
disease. 

Diphtheria, yellow fever, malaria, scarlet 
fever, hookworm disease, infantile paralysis, and 
many others with their antitoxins, but repeat this 
wonderful story. 

Almost the entire field of surgery has developed 
since asepsis permitted our invasion of every part 
of the body. Think what it would mean if the 
suppurating appendix could not be removed, the 
ovarian cyst not eradicated, and the cancer of the 
stomach not excised, and if the thousands of pa- 
tients with other lesions were permitted to go 
their way untreated to an untimely death. 

The conquest of scurvy, pernicious anemia, 
and similar metabolic diseases has laid the foun- 
dation of a new branch of medicine. The victory 
over pneumonia,. cancer, and other diseases that 
still baffle us will come—not by luck, chance, or 
prayer; not through the charlatan, the religious 
fanatic, or the ignorant experimenter; but by 
patient, persistent, unselfish toil on the part of 
the trained medical scientist. 


SCIENTIFIC MEDICINE AND THE PUBLIC 
WELFARE 


GEORGE Davip Stewart, M.D., F.A.C:S., 
New York: My theme is the relation of scientific 
medicine to the welfare of the public, a theme so 
broad that only one or two points can be touched 
on in the brief time allowed to me. 

Now whether you are aware of it or not and 
whether you like it or not you are in intimate con- 
tact with scientific medicine from your cradle 
days, and even before, until you sleep your last 
sleep. Even if you are well-endowed physically, 
are so healthy as never to need a doctor person- 
ally, still public medicine, particularly that relat- 
ing to contagious diseases and to epidemics, is 
under legal control, is practiced in every in- 
telligent community, and consciously or un- 
consciously you are the beneficiaries of these 
salutary sanitary regulations. Smallpox and 
diphtheria will serve as two examples. 

Not long ago diphtheria was a dreaded scourge 
that often entered a community and left only after 
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reaping a grim harvest. Today medicine not only 
cures but prevents the disease and even goes so 
far as to tell with exactitude whether one is 
strongly or only mildly susceptible to the disease. 
The other, smallpox, has almost been banished 
by vaccination and even in remote districts epi- 
demics are rarely severe because almost every one 
has been subjected to one or more vaccinations 
which, if they do not entirely prevent, at least 
markedly modify the severity of the disease. 

Beyond this what has scientific medicine to 
offer you? Much! Much more than ever before 
in all the world’s history. That there have been 
good doctors in the past is undeniable. Good doc- 
tors have existed in every stage of civilization’s 
progress; otherwise you would not be out there 
listening and I should not be here speaking to you. 
But in recent times, say the last half of the last 
century and in the years that have already fallen 
from this, science has made tremendous strides 
in many directions. Some of these are of direct 
advantage to medicine and through this channel 
they can come to you. 

For example, chemistry, which has broadened 
its field enormously, has made many contribu- 
tions to medicine. It has taken drugs, that were 
known to be of value in the treatment of disease 
but which yet contained some dangerous ele- 
ments in their composition, and has analyzed 
them, removed the deleterious matter, and 
handed back to the doctor the drug retaining only 
its medical virtues. Or it has by synthetic proc- 
esses built up new bodies that “never were on sea 
or land,” some of these vastly useful as medicine. 

Working in conjunction with physiology it has 
taught us many of the profoundly difficult laws 
of metabolism, that process by which the body 
turns bread and butter, fish and flesh, into bone 
and muscle and energy, and even spiritual con- 
tentment and honesty. Thus the laws relating to 
diet, not so simple as those in force in the house- 
hold of Jack Sprat and his wife, but on the con- 
trary profoundly abstruse, are being made clearer 
and clearer to you every day, not merely that you 
may be sylph-like but to the end that you may be 
healthy and therefore happy; wealthy, in that 
you possess an abundance of good health; and 
sometime, who knows, even wise. 

In the matter of contagious diseases, or some 
of them at least, medicine has found the cause, 
thanks to that great man Pasteur who lived 
about the beginning of this great scientific awak- 
ening; and, thanks to the same great man and to 
those dedicated spirits who followed and who 
gave themselves without rest to the search for 
truths helpful to human need, we have also found 


the cure or means of modifying the virulence of 
these diseases. However, the complexity of life is 
constantly increasing and with it the strain of 
living. Here is one direction in which scientific 
medicine cannot benefit you unless you, the pub- 
lic, are willing to co-operate. 

The annual death rate in contagious and infec- 
tious diseases has been materially lowered in some 
instances almost to the vanishing point, but in 
those diseases due to strain and improper diet, 
diseases in which the heart, the blood vessels, and 
the kidneys suffer most, the rate, instead of fall- 
ing, is increasing. Why? Because medicine can 
not bring this about alone. It must have your 
concurrence. 

Our society and laws are jealous of the rights of 
the individual, and there are few ordinances on 
the statute books telling us what we shall eat, 
what we shall drink, or wherewithal we shall bx 
clothed, one famous sumptuary law to the con 
trary notwithstanding. 

How can you give this co-operation? By sub 
mitting yourselves yearly, or better, twice a year. 
to a medical examination by your family docto1 
to see if all departments of that wondrous ma 
chine, your body, are working harmoniously, are 
clicking properly; to ascertain the first variation 
from the normal; to find this variation in tim: 
while it may well be cured rather than to wai! 
until it is chronic and must be endured so long as 
you may live. 

Who will make this examination? Your famil\ 
doctor. If you have no family doctor secure on: 
as soon as possible. It is very comforting if you 
should waken in the night seriously ill to have in 
your memory or on a convenient pad the tel: 
phone number of a doctor who is your truste:| 
family friend rather than to set about in thos: 
distressing moments to find one. That family is 
poor minded that does not have a family docto: 
You may argue that the old breed of family pra 
titioner is or will soon be extinct in this age 0! 
specialization, but you are wrong. There a: 
many family practitioners to be found. Beside-, 
your doctor-friend need not of necessity be 
general practitioner. He may be a specialist bu! 
since he is a man of character you can trust hin 
to find the doctor who will best understand y: 
case. 

The dailies of New York become religious 
Monday and print abstracts from the pulp 
utterances of the Sunday before. In one of th 
printed last Monday the speaker, a well kno.n 
dean, said of a well known hospital: “In the !«st 
35 years I have had a great deal of experience wt! 
that institution, and let me say that the mirac ies 


f 








ae ot. a ee el ee es 


a 


- fm - = FO 


b 
in 
d 











of the past under God are being repeated today 
in that hospital. Think what it must mean to a 
man to be brought back to health in such a hos- 
pital. It is no wonder that doctors gather the 
love of the people. I envy the position of the 
modern doctor, the confidence which the family 
doctor receives, and a confidence which he well 
deserves.” 

I like to think that our profession will continue 
in this way, that it will never advertise, nor ever 
change its vocation into a business; and on that 
tribute from another profession let me thank you 
and end. 


HOW SCIENTIFIC MEDICINE CAN BEST SERVE 
THE PUBLIC 


RicHARD R. Smitu, M.D., F.A.C.S., Grand 
Rapids, Michigan: Scientific medicine belongs to 
you. It is the accumulated knowledge gained by 
thousands of scientific workers who for centuries 
have been freely contributing the priceless results 
of their labors to the world for the benefit of 
mankind. Scientific medicine has played, and 
continues to play, a most important part in the 
development of America by conserving the health 
of her citizens. It has prolonged life, prevented 
the untimely death of countless millions, and 
relieved untold suffering. Its benefits are your 
heritage, valuable beyond estimation. As great 
as have been its accomplishments in the past, as 
great and good as is its influence at present, we 
may expect even greater things in the future, for 
under the direction of its leaders scientific medi- 
cine is going constantly forward in the preven- 
tion, the cure, and the alleviation of disease. 

One of the ways in which scientific medicine 
can best serve the public is through our public 
health service. You have been freed from the 
ravages of most of the great epidemics and may 
go where you will with but little fear of contagious 
disease. This has been brought about by your 
public health service. It isolates those with con- 
tagious diseases, maintains great laboratories for 
the purpose of ferreting out and identifying foci of 
infection, guards your food and water supplies, 
furnishes you with vaccines and serums to render 
your bodies immune to some of the most dreaded 
and fatal of the infectious maladies. It encour- 
ages cleanliness and other wholesome influences 
and instructs you in regard to the health of your- 
selves and your children. 

Another way in which scientific medicine can 
best serve the public is by advancing education 
in health matters. It is only in recent years that 
doctors have taken this seriously in hand. Organ- 
ized medical bodies have begun to give you 
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through the press and by lectures and clinics reli- 
able information in regard to matters of health 
and sickness. This movement has only just be- 
gun, but it promises great results for you. 

“Yes,” you ask, “but how can scientific medi- 
cine best serve me and my children individually, 
personally?”’ The answer in brief is, ‘Select a 
doctor, a member of the regular profession, to 
whom you may take all your problems of health 
and sickness.”’ 

Men qualified to act as your medical advisers 
may be found in almost every community. Be- 
cause the practice of medicine is difficult, and in 
ignorant and unskilled hands unsafe, the state 
provides for the education of men in medical 
practice. It demands that those who practice 
scientific medicine shall be duly qualified and 
registered as physicians in the state in which 
they follow their profession. 

In the selection of a medical adviser for your- 
self and family, a physician of broad medical expe- 
rience is usually best. The medical profession 
regrets the gradual passing of the family doctor, 
not only because of his broad practical knowledge, 
but because he knew his families and their in- 
dividual characteristics intimately and was a 
family friend in whom parents and children could 
place confidence in time of illness. Many such 
men are still to be found and the policy of depend- 
ing upon them is sound. From the general prac- 
titioner or family doctor is slowly evolving the 
internist who has a wide knowledge of medicine, 
particularly in diagnosis. Such men are to be 
found in all of the larger communities. You will 
find that they will be glad to act as your family 
advisers. If your problems are particularly those 
of your children, you may well go to a pediatrician 
who is really an internist who limits his practice 
to children. He will give you expert advice in 
regard to them both in sickness and in health. 

In the selection of your family physician certain 
points might be emphasized. He should be a man 
of integrity who will act always for your interest. 
He should be a man well educated in scientific 
medicine and well informed in its advances. He 
should be a man who is in the habit of attending 
medical meetings and of mixing freely with his 
fellow physicians for he will be more valuable to 
you on this account. The good doctor of today, 
alive to the intricacies of scientific medicine, seeks 
counsel frequently from specialists. He knows 
best their qualifications and will advise you wisely 
in regard to the selection of such a man if you 
happen to need one. 

When vou have selected vour family doctor 
continue with him so long as he deserves you 
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confidence. Makea friend of him. I cannot empha- 
size too strongly that close prolonged contact 
between patient and doctor are of prime impor- 
tance in rendering and obtaining good services. 

Another way in which scientific medicine may 
best serve you is through an annual health exam- 
ination made by your doctor, who will act with 
specialists in determining your state of health and 
the soundness of your organs. He may be able to 
give you advice as to habits and modes of life 
which will avert many of the diseases that creep 
on insidiously, do irreparable damage, and shorten 
life. 

In all of these and various other ways scientific 
medicine can best serve you. It is indeed a friend 
in sickness and in health. 


HOW THE PUBLIC CAN ASSIST 
IN REDUCING THE MORTALITY OF CANCER 


C. Jerr Mitier, M.D., F.A.C.S., President, 
American College of Surgeons, New Orleans: 
Half a million people die annually from cancer, a 
wastage of human life that seems even more terri- 
ble when we consider that in large part it can be 
prevented. It is due to two chief causes, ignorance 
and delay, both of them inexcusable causes, both 
of them remediable causes, provided only that the 
public and the profession work hand in hand to 
remove them. The medical profession must share 
its knowledge with the people, must teach them 
what cancer is, so far as they themselves know, 
must instruct them how to avoid it before it 
occurs, must teach them how to act when once it 
has developed. 

To treat a disease intelligently its origin must 
be known, and in this regard cancer is unfortu- 
nately still a largely unknown disease. But even 
though we do not know its exact origin, we do 
know that practically without exception it is pre- 
ceded by chronic irritation which has lasted over 
a long period of time. Let me illustrate. Cancer 
of the skin can be traced to unhealed sores, to 
ulcers, to scar tissue, to certain types of warts and 
moles, and to similar lesions. Cancer of the lip 
and jaw and tongue is caused by excessive smok- 
ing, by pipe and cigar burns, by bad teeth, par- 
ticularly jagged teeth, and by mouth infections. 
Cancer of the stomach and other portions of the 
gastro-intestinal tract is preceded by indigestion, 
by ulcers, by constipation, by diarrhoea, or by 
bleeding hemorrhoids. Cancer of the breast is 
preceded by bruises, by lumps, and by discharges 
from the nipple. Cancer of the genital organs is 
preceded by infections and by childbirth in- 
juries. Always chronic irritation of some sort pre- 
cedes the development of cancer itself, and the 


prevention and correction of these precancerous 
lesions, the removal of these chronic irritations, 
will avert the development of cancer in the vast 
majority of cases and will automatically lower its 
mortality. 

Again, cancer always begins as a local disease, 
never as a blood or a constitutional disease. Since 
this is so, it follows that the removal of the growth 
while it is still local will mean, in most cases, ab- 
solute and permanent cure. We prevent the 
spread of smallpox by the isolation of single cases. 
We prevent an epidemic of scarlet fever by strict 
quarantine. In exactly the same way we can pre- 
vent the spread of cancer by the removal of its 
point of origin, provided that it has not yet ex- 
tended beyond that point. If we can put out a 
fire that is just beginning, we shall not have a 
general conflagration. 

The chief reason people die from cancer is that 
its initial signs are so simple no attention is paid 
to them. If it began like a jumping toothache 
there would be no deaths from it. But there is 
nothing painful about early cancer, nothing strik- 
ing about its first manifestations, and we can 
defend ourselves against it, therefore, only. by in- 
vestigating all untoward symptoms, especially 
when we have passed into the so-called cancer 
period of life. Better yet, we can submit to 
periodic examinations and thus prevent. the de- 
velopment of the disease. We must realize that 
every departure from the normal, every evidence 
of the abnormal, every disturbance of function, 
must be promptly investigated, because while it 
most often is of minor significance, it may be the 
first indication of malignant disease. 

Cancer does not cure itself; therefore some 
form of treatment is always necessary. There is 
no specific remedy, no certain cure for it, there 
fore flee from the advertised cancer cure as you 
would from the plague, for death stalks in its 
wake. Irradiation and surgery achieve ver} 
remarkable results, provided they are applied 
promptly, for promptness of treatment is thi 
most important consideration. Even better than 
treatment, however, is the removal of chroni 
sores, the elimination of chronic irritations, the 
correction of the conditions that predispose | 
cancer, for an ounce of prevention in this specia! 
disease is worth many pounds of cure. 

Cancer is truly “captain of the men of death, ’ 
but that is more the fault of the public than 0! 
the medical profession. Doctors cannot cure 
people who will not submit to examination an 
treatment. It owes its appalling mortality no 
nearly so much to its intrinsic virulence as to fear 
and ignorance and consequent procrastinatioi. 
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Therefore, my message to you today is to prevent 
and correct the conditions which cause cancer, to 
submit yourself to prompt diagnosis and treat- 
ment if you suspect that you have it. Only in 
this way can the mortality of this dreadful dis- 
ease be brought within reasonable limits, and 
whether or not this can be achieved rests much 
more with the public than with the medical 
profession. 


THE WORLD FIGHTS CANCER 


WiturAM Ernest MItes, F.R.C.S., London, 
England: One of the greatest and most relentless 
enemies of the human race is the disease known 
as cancer. In every country in the civilized world 
an increasing number of cancer cases are treated 
in medical institutions. Because so many factors 
have to be taken into consideration, it is difficult 
to say whether a larger proportion of the popula- 
tion are now affected. The cause of cancer is as 
yet unknown, despite the continued labors of 
many thousands of earnest workers in cancer 
research throughout the civilized communities of 
the world. The conundrum is one of infinite com- 
plexity and up to the present has baffled all efforts 
to unravel it. As the result of these researches, 
however, some progress is being made toward 
the elucidation of the problem. 

It may well be that if one could undo the harm 
that has been done to the physiological resistance 
of the individual through generations of vice and 
indiscretion there would be no cancer because 
each individual would then inherit full measure 
of physiological integrity. We cannot, however, 
alter the past, but we can take care of the future 
and in the meantime our efforts must be concen- 
trated upon using all the available means at our 
command to facilitate research. 

In England a great effort is being made by an 
organization known as the British Empire Cancer 
Campaign to co-ordinate the efforts of the cancer 
research workers throughout the Empire. 
Branches of the organization have already been 
established in Australia, New Zealand, and 
Canada. By means of this co-ordination of effort 
itis hoped that both time and money will be saved 
by each center of research being aware of the 
results of the labors of others, thus preventing 
overlapping. I have no doubt that in the course 
of time every great nation will have inaugurated 
a similar organization, when it will be possible to 
establish a liaison between them, because this is 
a world war, and not the concern of any nation 
individually. 

In the meantime, cancer is with us and its 
ravages must be combated with all our resources. 
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Cancer is no respecter of persons. Rich and poor 
alike are counted among its victims. 

Cancer can be cured by surgical operation. It 
is essential, therefore, that the earliest possible 
signs of disease should be investigated by experts. 
Tumors are not cancerous, but it is better to be 
told that a tumor is a non-cancerous condition 
than to omit to subject a cancerous tumor to in- 
vestigation. Cancer does not brook procrastina- 
tion; it is insidious in its onset, relentless in its 
progress, and often during the space of a few 
months advances beyond the stage of possible 
removal by surgery. 

For regions in which the efforts of surgery have 
been unavailing and for advanced cases in regions 
amenable to surgery, the peneirating rays of 
X-ray and radium have been tried in the hope 
that their rays would destroy the cancer elements. 
Radium appears to hold out the better prospects, 
some encouraging results having been obtained 
occasionally in some situations. Nevertheless, no 
extravagant hopes in regard to this method of 
treatment can be entertained at the present time. 
Radium treatment of cancer, however, has met 
with some measure of success and. therefore, it 
must be tried out in the best possible way and 
under the best circumstances. Radium must not 
be applied in a haphazard manner as more harm 
than benefit will result. In England a determined 
effort is being made to standardize the use of 
radium by establishing centers throughout the 
country. The Radium Commission is responsible 
for this organization, and it is hoped that definite 
results may accrue in the course of time. At any 
rate, it will have been tried out thoroughly and at 
the end of 5 or even of 10 years the Radium Com- 
mission will be in a position to estimate the value 
of radium in the treatment of cancer. 

For the present, the cancer problem can be 
summed up in two lines taken from Tennyson’s 
delightful poem, ‘“Lockesley Hall”: 


“Knowledge comes, but wisdom lingers; and I linger on the 
shore, 

And the individual withers, and the world is more and 
more.” 


THE PREVENTION OF CANCER 


ROBERT B. GREENOUGH, M.D., F.A.C.S., 
Boston: Vaccines and serums for the prevention 
and cure of diseases like diphtheria and typhoid 
fever are prepared by the repeated inoculation 
of the germ causing those diseases into animals to 
produce a protective antitoxin, or into man to 
make him immune to that particular disease. 

Unfortunately no such method of prevention or 
cure for cancer is possible because cancer is not 
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produced by any germ. Cancer is an abnormal 
growth of the cells of the human body, and it is 
produced by many different agents. Cancer can 
be produced in animals experimentally by the 
long continued irritation of chemicals, like coal- 
tar, and cases of cancer in man are not uncommon 
in workers who are exposed to coal-tar and similar 
irritants in industry. In such cases there isa long, 
long period of irritation and inflammation of the 
skin, gradually increasing in severity. This may 
last from ro to 15 years before cancer finally de- 
velops, but when it comes it has all the charac- 
teristics of the disease in other situations and 
destroys the life of the individual. 

Conditions of this sort, which are recognized as 
precursors of cancer, are called precancerous dis- 
eases. Such conditions can be cured before they 
become cancerous, and it is in this way that we 
can truthfully speak of the prevention of cancer. 
In such a case cancer is prevented just as defi- 
nitely as typhoid fever is prevented by vaccina- 
tion. One or another form of chronic irritation is 
found to exist as a precursor of almost all forms 
of external cancer and in some of the internal 
forms as well. 

Cancer of the tongue and mucous membranes 
of the mouth is perhaps one of the best examples 
of cancer arising in a previously benign precan- 
cerous condition. The chief sources of irritation 
here are bad teeth, the use of tobacco, and syphi- 
lis. As a result of one or more of these causes sore 
spots, ulcerations, or thickenings of the mucous 
membranes of the mouth occur, which sooner or 
later become cancerous if they are not corrected. In 
the precancerous state these troubles can be cured 
by correction of the underlying causes and by 
simple appropriate treatment. In such cases can- 
cer is prevented. 

Another situation in which injury and inflam- 
mation provide fertile soil for the development of 
cancer is the neck of the womb. As a result of 
childbirth, lacerations of the neck of the womb are 
almost inevitable. If these lacerations are not 
accurately repaired ulceration and inflammation 
are likely to occur, and cancer is prone to develop. 
Cancer of the neck of the womb is one of the most 
common and most serious forms of cancer, and 
attacks exclusively women who have borne chil- 
dren. Its occurrence can be prevented to a great 
extent by correction of the precancerous lacera- 
tions and erosions before the change to cancer has 
taken place. 

Many other precancerous conditions are recog- 
nized in the form of ulcerations and thickenings 
of the external skin, benign tumors and diseases 
of organs such as the breast, thyroid, ovary, blad- 


der, and indeed of almost every organ of the hu- 
man body. The correction and cure of these dis- 
eases in the precancerous stage has become an 
important part of the work of the modern cancer 
clinic, and prevents the occurrence of cancer in 
countless individuals. 

The individual who desires to protect himself 
from cancer must be alert to detect the signs of 
chronic irritation. The moment such a condition 
is observed the family physician should be con- 
sulted. If necessary, he will arrange a consulta- 
tion at the nearest cancer clinic, and the condi- 
tion can be recognized and given the necessary 
treatment. 

THE CANCER MENACE 

Howarp A. KEtty, M.D., LL.D., F.R.C.S., 
F.A.C.S., Baltimore: Cancer is today a greate: 
menace, a more formidable scourge than any 
other malady threatening our national life, with 
the exceptions of crime and the drink habit. It is 
becoming a far greater affliction year by year than 
all our sacrifices in the World War, for more tha: 
100,000 of its victims lay down their lives ever, 
12 months in these United States after severa! 
years of ever-increasing sufferings. 

With all our efforts, experimentations, and in 
vestigations, we are as yet far removed from an) 
worthwhile knowledge of the ultimate cause 01 
causes of this dread enemy. Cases multiply on al! 
sides as the disease creeps back from an incidence 
formerly peculiar to old age, to rob youth of its 
immunity. Surely such a world calamity calls for 
unremitting intensive attention, with the endoy 
ment of whatever agencies are trained to work 
out the formidable problem. 

We have laid bare about all that can be seen 
under the microscope, which has become the fin: | 
court of resort in reaching a decision as to whether 
or not a given case is cancerous, as well as i 
serving to guide our treatment. In spite of the 
many, almost insuperable, obstacles still in our 
path we have, nevertheless, stored up a lot of 
precious lessons. 

First of all, we know for a certainty that cancer 
is not contagious, so we need never fear a case in 
the house nor subject a sufferer to humiliating or 
harsh treatment. 

Next, like every other ill in life, it is most suc- 
cessfully treated in its earliest stages when it is 
more curable, for we know that it begins as a 
purely local affair and is never at the outset a 
blood disease as many imagine. 

Again, we save a lot of lives by bearing in mind 
its prophylactic or preventive treatment. 

The golden rule of prevention is to look upon 
every persistent sore or lump in the skin, breast, 

















mouth, or any accessible part of the body as po- 
tentially serious until a competent doctor or sur- 
geon declares otherwise. As to the query often 
raised whether it is best to treat it at once or to 
‘watch it,” the best surgeons today, I am sure, 
are overwhelmingly for a prompt removal or at 
least for getting tissue for the microscope. If the 
report reads cancer, then a wide extirpation is 
urgent. 

Prophylactically also, it is often observed that 
a long-continued irritation in any part of the 
body may cause cancer at that spot. This is 
peculiarly dangerous when the lesion is a mole, 
especially one of the black, warty kind, rubbed, 
perchance, by clothing or impinging on a collar 
button, or cut in shaving or again, worst of all, is 
scratched repeatedly. ‘This desire to scratch a 
mole is often evidence that trouble is under way. 
Tobacco commonly causes cancer of the mouth 
and foul teeth are a dangerous concomitant. The 
breast is a danger zone in women, where thou- 
sands of cancer fires are lighted yearly. No tumor 
of the breast should be treated lightly and neg- 
lected. An unusual discharge must never be con- 
strued as purely physiological. In such an event, 
see your doctor promptly for a thorough examina- 
tion. Patients and doctors, alas, still have much 
to learn in this field so full of troublesome weeds: 
the former to report at once any of the abnormali- 
ties mentioned and any others not named; the 
latter to act with prompt decision and to see the 
matter through to a diagnosis and then, if can- 
cerous, with a like promptitude to see that the 
final steps are taken looking toward a cure. The 
sad habit of watching lumps or lesions until their 
nature becomes obvious, and both doctor and pa- 
tient are at length persuaded that “something 
ought to be done,” is responsible for the loss of 
many precious lives. 


WHAT CANCERS CAN BE CURED 


Burton J. Lee, M.D., F.A.C.S., New York: 
Cancer is a curable disease. This is a true state- 
ment if the disease is discovered in its early 
stages. The symptoms of early cancer may ap- 
pear of little importance to the patient but their 
significance is readily appreciated by every good 
doctor. Pain is almost never a symptom of early 
cancer. The public at large must realize the im- 
portance of this statement for over and over again 
the patient will say, “I thought this condition of 
little importance because it was painless.” 

Some forms of cancer because of their situation 
or accessibility can be more effectively treated 
than types of the disease affecting the internal 
organs. 


RADIO BROADCASTS 


623 


Cancer of the skin is a readily curable disease. 
It begins as a rough, slightly elevated area on the 
surface of the skin and later the area begins to 
scale. As the disease progresses the diseased spot 
becomes more noticeable, thicker, and a scab may 
form over it. In both of these stages the disease 
is readily cured if an adequate dose of radium is 
applied. Every doctor is not competent to handle 
radium and treatment of this sort should be in 
the hands of men specially trained in this field. 

Cancer of the lip is one of the most curable 
forms of malignant disease. It begins as a small, 
scaling patch which later is covered by a scab. 
This patch almost invariably appears upon that 
portion of the lip where the cigarette, cigar, or 
pipe-stem has been habitually held. Cancer of 
the lip can be completely removed by radium 
treatment. Added treatment by X-ray and a sur- 
gical operation may be necessary to effect a cure. 

Cancer of the tongue in its early stages is a 
small, slightly tender projection on the tip or 
surface of the tongue. This form of cancer is an 
exception to the general rule that cancers are pain- 
less. Cancer of the tongue usually appears where 
a jagged, sharp, or irregular tooth has pressed 
against the side or tip of the tongue. In most in- 
stances, patients developing cancer of the tongue 
have been careless about the cleanliness and hy- 
giene of their mouths. This disease is readily 
cured by radium treatment. In addition, some 
form of surgical operation may have to be carried 
out. In all cases of cancer of the tongue, jagged 
or irregular teeth must be smoothed off or re- 
moved, and a proper mouth hygiene instituted. 

Cancer of the breast, seen early, is a curable 
disease in the vast majority of cases. In almost 
all cases the first symptom of cancer of the breast 
is a painless lump which the woman may dis- 
cover quite accidentally. Sometimes the first 
symptom of cancer of the breast is a bloody dis- 
charge from the nipple. Cancer of the breast may 
begin with a slight depression of or irritation 
about the nipple. Whatever the symptom refer- 
able to the breast, the rule to be followed is to see 
at once a competent surgeon so that a careful ex- 
amination of the breast may be made. Early can- 
cer of the breast, treated by a combination of 
irradiation and a well done surgical operation, 
will yield a cure of this malady. 

Cancer of the large bowel is completely local- 
ized to the bowel for a very considerable period, 
the glands in the neighborhood not being invaded 
until a later date. This form of cancer is one of 
the most favorable diseases, for complete removal 
by surgery and a good surgical operation will 
effect a cure in the great majority of cases. 
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Cancer of the uterus is one of the most curable 
forms of cancer. In the beginning, cancer of the 
neck of the womb is a sharply localized disease. 
At this stage it is unattended by pain, but there 
is almost invariably a vaginal discharge which is 
ofttimes bloody. Radium treatment completely 
cures the malady if the patient presents herself 
in one of the early stages. 

Cancer of the body of the uterus is also curable 
by means of a thorough, surgical operation. One 
of the early symptoms of this disease is a vaginal 
discharge which is frequently bloody. 

There are many forms of cancer that are curable 
if they are discovered in an early stage. The only 
safe rule for each one of us to follow is to have a 
complete physical examination every 6 months. 
Early cancer is not the only malady which may 
be disclosed, if this rule is followed. Many other 
forms of disease, such as heart disease, kidney 
disease, or tuberculosis, may be discovered. If 
each individual in this country, 35 years of age or 
over, would make it a rule to have a thorough, 
careful, going-over every 6 months, the cancer 
problem would be largely solved and many lives 
saved every year. 

Cancer, in its early stage, is a curable disease. 


CANCER OF THE FACE AND MOUTH 


WitiraM H. G. Locan, M.D., F.A.C.S., Chi- 
cago: In our brief discussion of the problem of 
cancer of the face and mouth, it would seem ap- 
propriate to review not only cancerous but pre- 
cancerous lesions as they make their appearance 
in the mouth or on the face, in order that we may 
assist in reducing the fatalities from this source. 
Everyone will appreciate such a need when, ac- 
cording to reliable information, it is estimated 
that there are today in the United States between 
400,000 and 500,000 individuals suffering from 
cancer, and the annual increase of this disease 
during the past few years has been at the rate of 
about 2.5 per cent. 

With this annual increased frequency of cancer 
in mind, let us pass to some practical application 
whereby we can assist in reducing the number 
occurring in the mouth, jaws, tongue, and upon 
the face. We frankly approach the question with 
the admission that we do not know the cause of 
cancer, but during the last 10 or 15 years the 
element of chronic irritation has been accepted as 
of great importance in its origin. 

The more important precancerous lesions 
occurring upon the face are the pigmented moles; 
not that all moles become malignant, but they 
should be looked upon as having inherent possi- 
bilities of such development, and if their location 





is such that wearing apparel may cause irritation, 
without regard to their location, they should at 
the first sign of increase in size or color be removed 
at once. A crack in the lower lip that continues 
over a number of weeks without healing must be 
looked upon with suspicion unless it makes its 
appearance in the winter and the patient has 
reason to believe the crack can be accounted for 
by his exposure to severe and sudden changes of 
weather which are often present in our northern 
climate. Should the crack in the lip be present 
in the location where a pipe or cigar is constantly 
held while smoking, the individual should im- 
mediately consult his physician to ascertain 
whether or not the lip is involved with the begin- 
ning of a cancer that may terminate his life if not 
properly treated. Cancer of the mucous mem- 
brane of the mouth and tongue has often been 
held to have been the result or sequence of chroni: 
irritation, while other predisposing factors ar 
thought to be found in alcoholism and the exces 
sive use of tobacco. Each individual should do 
his part to keep his mouth in a wholesome, sani- 
tary condition and avoid those things that might 
cause local irritation, and the instant any change 
from the natural condition is observed, such a 


- patient should report to his dentist and physician 


for examination. 

Before concluding, let us return to the question 
of the probable relation between irritation within 
the mouth and the development therein of can- 
cer. It should be made clear that rather constant 
irritation of the epithelial cells or surface mucous 
membrane will not always result in cancer, for 
experiments with repeated burning, scalding, or 
X-ray exposures of more than too mice all gay: 
negative results, since the proper dosage ani 
character of irritation had probably not been 
produced; whereas, irritation with tar to the skin 
of certain animals has been known to give 
prompt and successful development of cancer. 

Therefore, with the foregoing picture in ou 
minds, we should conclude that irritants in t) 
form of dental appliances, sharp edges of cavitic 
and root fragments should be avoided by taking 
the necessary steps to have them removed. Wh«: 
white blotches or horny patches of mucous meni- 
brane are seen on the inside of the cheek, caus: 
perhaps by holding tobacco in a given area or t! 
drawing of warm smoke through a pipe to a given 
location, the individual should discontinue t 
form of irritation. These precancerous lesi: 
should be examined by a competent physic 
and removed if indications seem to justify, 
point being that we can best reduce cancer dea 
by removing precancerous lesions. If every: "i 
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will make it his impelling responsibility to seek 
and have examined all tissue that he believes is 
undergoing change in color or the development of 
small lumps, I am certain there will be a definite 
reduction in the death rate from cancer. If a 
patient waits until these moles and cracks in the 
lips, white patches on the mucous membrane, and 
nodules or lumps develop on the tongue or cheek 
before reporting to his physician, the stage will 
probably be reached in the development of a can- 
cer where it is easy to diagnose the involvement 
clinically; and every individual should keep in 
mind that when a cancer can easily be diagnosed 
it has reached the stage where it is difficult to 
ring under control and save the life of the pa- 
tient. However, if cancer of the lip, cheek, or 
tongue presents itself, not in the early stages, but 
in the early days of its involvement, there is not 
only a reasonable, but a definite, opportunity yet 
existing to save the life of the patient. 

As has been previously indicated, the best way 
to obviate the serious involvement of cancer is to 
report to a physician upon the first change in the 
tissues from normal, and it is equally true that 
the best way to avoid many serious diseases is to 
make it a rule to have a complete physical exam- 
ination annually on your birthday. 


THE AMERICAN COLLEGE OF SURGEONS AND CANCER 


Bowman C. CrowE Lt, M.D., Director of Clini- 
cal Research, American College of Surgeons, Chi- 
cago: The annual Congress of the American Col- 
lege of Surgeons is in progress in Philadelphia this 
week. Every year this great body of surgeons 
from all parts of the Western Hemisphere meets 
in one of the larger medical centers of the country 
to discuss better ways of keeping people well and 
of improving the treatment of those who do get 
sick or injured. The activities of the American 
College of Surgeons constitute another great al- 
truistic effort on the part of scientific, well- 
trained, medical men in behalf of the public seek- 
ing to organize and diffuse a knowledge of the 
latest and best tried and approved methods of 
treatment. 

Naturally cancer occupies a large part of the 
attention of the organization because of the fact 
that this disease causes yearly the death of 
approximately 150,000 people in this country. 
This means that twice that number have the dis- 
ease at any one time. These figures are appalling 
and are much larger than they need be, for much 
cancer can be prevented, and many cases can be 
cured if treated in the early stages. 

Scientific committees of the College have been 
Working on various phases of the cancer problem 
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for the past 10 years. In cases of bone cancer 
they have shown that treatment is not always 
futile and we now have accurate records of many 
patients who have been well and leading useful 
lives for more than 5 years since treatment, some 
of them for as long as 20 years or more. This com- 
mittee has also presented facts that have saved 
many limbs by showing more accurate methods 
of diagnosis. Many cases that were considered 
cancer are now shown not to be such, and limbs 
are saved that would formerly have been sacri- 
ficed. 

Another committee has been working on a com- 
parative study of the results of treating cancer in 
other parts of the body by different methods— 
surgery, X-ray, and radium—and has collected 
thousands of records of such cases from all over 
the country. It has been definitely shown that 
the earlier the cancer is recognized the greater the 
chance of successful treatment, and this in cancer 
of some parts of the body may be much over 50 
per cent. 

In organizing a campaign against such a disease 
as cancer, a campaign that will be led by an or- 
ganization whose membership embraces nearly 
10,000 qualified, scientific surgeons, careful plan- 
ning is necessary in order to prevent waste of 
efforts and to accomplish the most benefit. Co- 
operation with other organizations has been and 
will be carried on. Our present work which will 
be elaborated later, as more funds become avail- 
able, now includes the following program: 

1. Education of the public to seek early diag- 
nosis. This can be done only by having routine 
annual physical examinations by qualified scien- 
tific doctors, for unfortunately cancer does not in 
its early stages produce symptoms that attract 
the attention of the patient. And it is in this early 
stage that a reasonable hope of cure can be en- 
tertained. The American College of Surgeons 
through its public meetings held in many parts 
of this continent each year teaches many thou- 
sands of people and tells them real cancer facts. 

2. Organization of the medical profession so 
that it may utilize the best known methods of pre- 
vention and treatment of the disease. At our pres- 
ent Congress much time is being devoted by the 
leading cancer specialists of the country to a dis- 
cussion of the methods that have been elaborated 
for the organization and administration of cancer 
clinics in general hospitals under the supervision 
of the College, to the end that every individual in 
the country may have made easily available to 
him or her the advantages of all that is known 
regarding the prevention and treatment of 


cancer. 
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3. Investigation of alleged cures for cancer 
which seem to show a sufficient scientific basis to 
justify the interest of the College in them. 

4. A continuous study and analysis of the 
records of large numbers of cancer cases. Fellows 
of the College and other surgeons, pathologists, 
and radiologists are constantly sending, to the 
Department of Clinical Research of the College, 
records of the examination and treatment of can- 
cer cases by different methods. The whole conti- 
nent thus forms one laboratory. This co-opera- 
tive study and the pooling of results of the work 
of the men who come into everyday contact with 
the patients is leading to a much greater knowl- 
edge of cancer facts. 

In conclusion, let me say that organized scien- 
tific medicine is using every known means to com- 
bat the terrific cancer mortality, but these efforts 
will avail little until the time comes when the 
public will realize that the problem is theirs 
more than the doctors’, and will seek periodic 
health examinations at short intervals, so that 
many conditions that would lead to cancer may 
be eliminated and cancer be caught in its early 
stages and be successfully treated. 


CONSERVATION OF HUMAN LIFE AND LIMB FOLLOW- 
ING ACCIDENTAL INJURIES: HOW CAN THE 
AMERICAN COLLEGE OF SURGEONS AID IN THE 
PREVENTION OF THIS ENORMOUS HUMAN 
WASTAGE? 


Freperic A. Bestey, M.D., F.A.C.S., Wau- 
kegan, Illinois: It is not necessary to state to you, 
that this is a mechanical age, with its ever-increas- 
ing toll of human life and limb from accidents 
occurring on the highways, in industrial plants, 
on the farm, on railroads, and in airplanes. 

The title “Conservation of Human Life and 
Limb Following Accidental Injuries and How Can 
the American College of Surgeons Aid in the Pre- 
vention of the Enormous Human Wastage Due 
to Accidents” expresses the theme and the brief 
of this discussion. 

The splendid accomplishment of the National 
Safety Council in preventing accidents is well 
recognized and their slogan, “Safety First,” has 
saved countless lives. The medical and surgical 
profession, in their effort to minimize the disas- 
trous results of accidents, propose the slogan of 
“Safety Afterwards.” How few of you realize the 
importance of this thought! Standardized hos- 
pitals and the most skilful surgical attention are 
necessary in making this slogan, ‘Safety After- 
wards,” come true. During the past three dec- 
ades the advancement in surgery as applied to 
the treatment of appendicitis, gall stones, goiters, 


and many other human ailments has surpassed 
the fondest hopes and the greatest expectations 
of the older medical men. The saving of life and 
the prevention of untold suffering through this 
advancement in surgery cannot be estimated or 
overstated. 

Unfortunately, achievements for the better- 
ment of surgery as applied to the injured has not 
kept pace with surgery as applied to the condi- 
tions of disease, and it is proposed to exert every 
effort and stimulate every activity to improve 
this situation as it relates to the unfortunate who 
is injured so that the slogan, “Safety Afterwards,’ 
may be realized. Last year over 30,000 lost their 
lives in automobile accidents and another 20,00¢ 
lost their lives in industrial accidents and severa! 
millions were injured. The problem of surgeons 
and their organizations is the care of the million: 
that are injured each year who require the most 
competent and skilful service to restore them to 
health and usefulness. 

Associated in this problem are the questions o! 
transportation, hospitalization in Class A hos 
pitals, and competent care of the injured by quali 
fied surgeons. These questions can be answere:! 
and the problems solved only when and if the 
laity are educated and advised in the choice oi 
their surgeons and their hospitals, and their in 
telligent co-operation is secured in this selection 
You must be aroused. 

1. Better roads and comfortable auto ambu 
lances have greatly improved the ease with which 
injured patients can be transported, and it can be 
stated with truth and positiveness that it is far 
better to convey a patient many miles to secure a 
standardized hospital and a competent surgeon 
than it is to put up with an inadequate hos 
pital and an incompetent surgeon near at hand. 
Remember that the World War taught this 
lesson. 

2. The American College of Surgeons has and 
will continue to exert every influence and apply 
every known agency in elevating the standard of 
hospitals where the injured may be adequately 
cared for. They have carried on this work jor 
fifteen years at a cost of nearly $1,000,000, paid 
for by surgeons. 

3. A systematic effort is being made to iin- 
prove medical education so that every medical 
graduate will be competent to treat the injured 
in the most scientific and accepted manner. ‘I his 
large surgical organization believes that it is ‘ts 
unalterable duty and plain obligation to elev. te 
the standard of service rendered by hospital «1d 
surgeon to the injured and to go on forever and 
ever advancing in its surgical skill. 

















On your part there is an obligation and a 
responsibility. It is your duty to give careful 
consideration and intelligent thought to the kind 
of a hospital you are being taken to and the quali- 
fications of the surgeon that is being called to 
treat you. Exercise as much thought and judg- 
ment in the selection of your surgeon and hos- 
pital as you would in the choice of your auto- 
mobile. In this way make the slogan, “Safety 
Afterwards,” a reality to you. 

THE CRIPPLED CHILD 

FREDERIC J. Cotton, M.D., F.A.C.S., Boston: 
(he crippled child makes instant appeal to all of 
us. In later years, life and the stress of work crip- 
ple many of us. Some of us cripple ourselves. 
But that from birth or early infancy these little 
ones should be handicapped in the struggle to 
make something of life seems peculiarly cruel and 
unfair. 

Anciently, such handicap was accepted as the 
will of God; in some countries, even today, as a 
sign of His displeasure, and until lately even 
with us, some measure of this acceptance has 
remained. 

Not so many years ago, the state of New Hamp- 
shire took up the problem of the salvage of these 
cripples—a work, by the way, productive of im- 
mense good in this case—and there were found, 
in the back hill towns, an incredible number of 
crippled children, utterly neglected. 

All over the country, public or private agencies 
have in the last generation attempted to deal 
with this very serious problem, and a vast deal of 
good work has been accomplished. 

Little as one may like an approach to state 
medicine, it is obvious that much of this work can 
not be done effectively save by the state or by 
charity. 

For instance, the wonderful work of the Har- 
vard Infantile Paralysis Commission, monument 
to the insight and devotion of Dr. Robert W. 
Lovett, could not have been done save by collec- 
tive effort. 

Work of this sort is being done today very 
wonderfully in many countries. One need only 
cite the admirable hospitals supported by the 
Shriners in many cities. 

No doubt this sort of work which we may call 
the surgical and medical salvage of handicapped 
children is going to be carried on increasingly 
well in the future. I have no doubt of that, now 
that our consciences are aroused. 

but, individualist, as one of Maine Yankee and 
Scotch blood must be, I can not quite accept the 
institutional character of such work in full. From 
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the hospital end the work must be institutional to 
be effective, within economic possibilities. 

What I am thinking of is the individual end, 
the child himself. Is there not danger that in 
dealing with the problem of the crippled child, we 
fall in love with the problem and forget the child? 

In my youth I grew up with several technical 
cripples who rose superior to handicaps, were as 
good as any of us, sometimes better. Among my 
later associates were others, handicapped heavily, 
some of them, but refusing to admit it. 

One of them today, despite a ruined hip, is 
probably the best pathologist in the country. I 
have played tennis and swum with him and never 
heard a word from him as to his handicap. 

Another, with double congenital dislocation of 
the hip, did his traveling on a bicycle in the main, 
became a marvelous trick rider, and incidentally, 
was the best doctor in his community for many 
years. And so it goes with half a dozen more. 

Only lately I was much impressed when, at a 
consultation, the dean and the best of our ortho- 
pedists, in talking to a woman who was whining 
because of the inconvenience of a rigid hip, smiled 
and said that he had put up with that incon- 
venience for many years. I have known him 30 
years, worked and played with him, and never 
before did I hear even an allusion to the fact that 
he was as crippled as many of the children who 
are segregated in institutions. 

My work is essentially private, not institu- 
tional, and my relation to such excellent institu- 
tions as the Canton Hospital School, the Pea- 
body Home, the School for Crippled Children, in 
my home town, has been very often in an effort 
to keep children out of them. 

We must realize, I think, that our crippled chil- 
dren must be divided, distinctly, into two classes: 
the ones that must be tenderly cared for without 
much hope of result, the others who may, if we 
are wise and kind, be salvaged for active and use- 
ful and happy lives. 

The type of person that is produced by, let us 
say, our Lakeville Tuberculosis place for children, 
the Widener Institution here, may be a surgical 
triumph and a testimonial to the kindest thought 
and care, but he doesn’t fit, and seems generally 
not to have a very good time in life. It is at least 
certain that he does not fit. 

What is to be done about it? 

If I have anything to say to you, it is that our 
next effort after surgical salvage should be toward 
doing away with segregation, putting these little 
ones in an environment that means wholesome 
competition, not stress on what is due to one 
afliicted. Probably this means putting children 
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back into public schools when we can. Probably 
it means vocational schools in which the handi- 
capped (within limits of their handicap as to what 
they can attempt) come into direct competition 
with normals,—and beat them out, just because, 
handicapped, they mean to win. 

Many years ago, in Boston, there was a small 
newsboy in Pie Alley who had lost a leg. But he 
had one crutch and much spirit and developed a 
technique. Time and again I’ve seen him, on the 
curb, crutch under right arm, huge bundle of 
newspapers under the left. 

Appearance of a possible customer. A yell and 
wild leap into the street, landing on the crutch, a 
stride onto the good foot, a swinging sweep of the 
crutch to dispose of competitors, and a sale. 

That is the spirit I like and would like to see 
encouraged. 

PLEASANT SURGERY 

Epwarp Martin, M.D., F.A.C.S., Philadel- 
phia: “How are you?” A daily meaningless salu- 
tation from many people and calling for such 
answers as “Fine,” “Tip top,” or if you be par- 
ticularly wretched, “Fine and dandy.” Of course 
you would love to tell each one how great your 
suffering, how martyr-like your bearing of it. But 
you are well aware that before you are fairly 
launched on your tale of woe you will be promptly 
interrupted by a voluble description of his or her 
sufferings as wearisome to you as yours would be 
to him or her. When it comes to ailments, the 
whole world is egocentric. The sick man, real or 
imaginary, cares for nobody, no, not he; and no- 
body cares for him, nobody, save a few near and 
dear ones, cares to see him, still less to hear him. 
With one exception—the surgeon. When he says 
“How are you?” he means it. He wants to know 
how you are, how your children are, how your 
parents and grandparents are or were. He listens 
patiently and with keen and intelligent interest 
to your complete tale of woe. This is the begin- 
ning of pleasant surgery. Further, he makes a 
gentle, skilful, complete examination, reassuring 
you on many points bearing on the working of 
your inwards concerning which you have had 
grave doubts. This is a continuation of pleasant 
surgery. 

With conviction based on deep knowledge and 
wide experience, he may tell you that the under- 
lying cause of certain symptoms which you have 
interpreted as insuring a speedy crippling or pain- 
ful death are entirely remediable without resort 
to the knife. 

This is the very quintessence of pleasant sur- 
gery. There are some thousands of people in this 





country who will die within the year because they 
do not know that surgery is pleasant. Exami- 
nation may show a condition which can be reme- 
died only by operative procedure but this can 
be made painless; the days after operation can be 
made painless. This being so, and the end in view, 
that is, the remedying of deformity, the restoring 
of function, or often the saving of life, being ac- 
complished it is eminently proper to continue 
speaking of pleasant surgery. 

Some hundred thousand people in this great 
land are daily harassed and nightly haunted by 
the fear of an incurable malady, cancer, for in 
stance. Dreading corroboration of their fear, 
they suffer in silence; they age and weaken anc 
become dependent and even die because of this 
fear. To such and to many others let the fact be 
known that surgery is safe and most efficient in 
the beginning of things, that surgery is painless, 
that surgery is pleasant, that its one and only 
unpleasant feature is fear, which surgery dispels. 
Therefore, if you fear cancer or any other malady 
go to the surgeon and have your fears dispelled; 
and if there be a condition threatening your health 
or life have it remedied by pleasant surgery, thus 
driving out fear. 


WHO IS YOUR FAMILY DOCTOR? 


Irvin ABELL, M.D., F.A.C.S., Louisville, Ken- 
tucky: Who is your family doctor? 

There are, doubtless, many in my audience to- 
day who, in answer to this query, would reply 
that they had none. In the few minutes at my 
disposal it shall be my aim to convince them of 
the wisdom of selecting a family physician upon 
whose judgment and skill the life and health of 
themselves or their loved ones may at some time 
depend. 

The public in this country is rapidly becoming 
health conscious and there is general agreement 
that physical and mental health are a nation’s 
greatest asset, since the prosperity and happiness 
of the people are largely dependent upon mental 
and physical vigor. Knowledge concerning the 
cure of illness, the preservation of health, and the 
prevention of disease is possessed only by those 
whose years of education, training, and experieice 
have been devoted to the science and art of 
medicine. 

The medical graduate of today brings to you a 
training in scientific methods with corollaries of 
accuracy in observation, interpretation of evi- 
dence, and judgment in conclusions, so necessiry 
to the successful treatment of acute illness. He 
conveys to you the accumulated knowledge of the 
medical world upon the particular measures 
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which may be of value to you in the preservation 
of your health and gives to you rich judgment 
regarding matters of personal hygiene which will 
aid you in avoiding the acquisition of disease. 

He is perfectly competent to take care of 85 
per cent of the illnesses to which you are liable, 
and for the 15 per cent in which you will need 
additional study and treatment he will refer you 
to hospitals, laboratories, or consultants who are 
known to be expert and reliable. An age-old 
adage advises us to prepare for war during times 
of peace. The wisdom underlying this injunction 
applies very forcibly to the selection of a family 
doctor. One possessing both the science and the 
humanities of medicine enjoys a happy combina- 
tion and is destined to be a source of comfort and 
help during the periods of illness which must in- 
evitably come to each and every one of us. 

There is at all times an average of 2 per cent of 
our population incapacitated, and about twice 
that percentage are impaired and handicapped 
by illness. The financial loss to the country repre- 
sented by lost earning power and reduced produc- 
tion totals well over two billions of dollars a year, 
equivalent to one half the cost of maintaining the 
national government. 

The economic features associated with pre- 
ventable disease and premature deaths represent 
a huge and an utterly useless waste. Defects un- 
known to you, or if recognized by you and 
thought to be inconsequential, may in the course 
of a few years result in crippling the heart, in 
blood vessel or kidney disease—degenerations, in 
many instances preventable, which destroy your 
life or your efficiency at a time when you are most 
valuable to your family and your community. 
So, by all means have a family doctor; and may I 
advise with equal emphasis that you use him? 
Do not reserve his services only for acute illnesses 
that confine you to bed. From time to time have 
him make an audit of your health. Your banker 
does this for your checking account once a month; 
to continue checking against your account with- 
out a knowledge of your reserve or surplus would 
mean financial ruin. 

In like manner injudicious expenditure of phy- 
sical strength and reserve, together with the ad- 
vent of insidious and unsuspected disease, in the 
absence of health audits, entails physical ruin. 
Your banker knows the condition of your finances 
and matters pertaining to your business, upon 
which knowledge he can give you reliable, trust- 
worthy advice and assistance in maintaining 
imancial soundness and fitness. Granting that 
you have a family doctor, he knows your tem- 
perament, the environment and conditions under 
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which you live, your physical characteristics and 
reactions and he has a sympathetic understanding 
of your problems, collective knowledge, which is 
invaluable not only in carrying you safely through 
the crises of illness but in keeping you physically 
fit and sound by thwarting or minimizing the 
encroachment of disease. 


POSTURE AND HEALTH 


Purtre H. Kreuscuer, M.D., F.A.C.S., Vice- 
President, American College of Surgeons, Chi- 
cago: Since his creation man has assumed the up- 
right or erect position of his body as the normal 
attitude for activity. This position we speak of 
as “posture.” The sitting or standing posture 
may be altered for a short time without any 
harmful effect upon the mechanism of the body. 
However, when a faulty or unnatural position is 
continued over a long period of time, it is natural 
to assume that health and usefulness will be 
greatly impaired. 

Habit, custom, and disease are three factors 
which produce faulty posture and ultimately a 
greater or lesser physical incapacity. 

Physical examination of a large number of 
young men and women has shown that 25 per 
cent of these persons had poor or faulty posture, 
58 per cent fair body position and only 17 per cent 
held their bodies in a perfectly normal posture. 
The great majority of these were habit deformi- 
ites. 

Style and custom have decreed especially 
among young women that certain abnormal arti- 
cles of clothing and footwear be worn with the 
result that postural deformities occur which are 
productive of impaired health. In the young the 
framework of the body lends itself to bad posi- 
tions so that the shoulders become stooped, the 
spine curves and twists unnaturally, and the pel- 
vic and shoulder girdles lose their normal align- 
ments. All of these are due to faulty habit and 
custom postures. Fortunately these conditions 
are not so difficult to rectify. 

When disease attacks the integrity of the hu- 
man skeleton and deformities result, the general 
health of the patient becomes undermined. It 
follows then that if we hope to maintain our 
health and strength, good posture is one of the 
most important requisites. 

How can a good postural attitude be main- 
tained and how can faulty positions of the body 
be remedied? 

The solution of this problem lies in the educa- 
tion of the child. Education must begin in our 
schools. A child sitting for hours each day in a 
stooped or cramped position at the desk will soon 
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become round shouldered, one shoulder remains 
higher than the other and often curvature of the 
spine results. This may lead to impaired breath- 
ing, disturbed heart action, and faulty digestion. 
The teacher must insist that the child have a 
suitable desk, and take regularly proper exercises 
outdoors and in the gymnasium. 

The parent must supervise the child at home. 
Wearing apparel which interferes with the normal 
growth and development of the body must be 
prohibited. Improper footwear eventually inter- 
feres with normal gait and posture. The careless 
postural habits of the present day “flapper” 
make for poor and faulty body development. 

A nationwide movement for the development 
of the body of the youth which encourages out- 
of-door life, calisthenics, swimming, riding, fenc- 
ing, and in fact all athletic activities practiced 
with reason would do much in the prevention of 
deformities and resultant invalidism. 

Regular, careful physical examinations of all 
children and young adults as recommended by 
the American College of Surgeons will reveal the 
very earliest signs of faulty body positions. When 
deformity exists proper treatment may at once be 
instituted before the faulty posture becomes fixed. 

Immunization of the child against such ill- 
nesses as may bring about deformities is reason- 
able and all together justifiable. When disease 
has caused deformed spines and extremities, 
rational corrective measures must be applied. 
Corrective exercises under the supervision of a 
competent person must be instituted. In the 
more advanced postural defects the application 
of suitable appliances and braces in the hands of 
trained physicians will accomplish much more 
than treatments given by untrained, unskilled, 
and often unscrupulous individuals. 

With the knowledge that good posture makes 
for good health, that bad posture often under- 
mines the health of the individual, it behooves us 
all to make every effort to prevent deformities, 
and when impairment of body functions has oc- 
curred to do our utmost to correct it. 


WHAT SCIENTIFIC MEDICINE IS DOING FOR 
THE PROSPECTIVE MOTHER 


Joun Osporn Porak, M.D., F.A.C.S., Brook- 
lyn, New York: Childbearing is an obligation 
which the woman has to the state. The healthy 
mother is an economic asset. Scientific medicine 
is making its contribution to the health and 
happiness of the prospective mother by teaching 
her the hygiene of pregnancy and the way to have 
a healthier and happier baby, for scientific medi- 
cine saves the baby. 





While pregnancy and labor are physiological 
acts, they have become complicated by our civili- 
zation, inter-current disease and inter-marriage. 
These conditions may result in complications, 
accidents, emergencies, and difficult labor. 

To be forewarned is to be forearmed; routine 
prenatal care forewarns. This care includes a 
complete physical examination of the woman, for 
childbearing is a strain and her organs must be 
normal or approximately normal to withstand it. 
Every pregnant woman should consult her phy- 
sician early in its course. She should have her 
blood pressure taken at monthly and later at 
weekly intervals, her urinary output estimated, 
her urine examined, and her weight recorded 
Symptoms of headache, nausea, and bleeding are 
danger signals. Rise in blood pressure is danger 
ous and rapid increase of weight is serious; both 
are forerunners of toxic poisoning. Kidney func- 
tion is an index of elimination. Water flushes the 
kidneys and carries off waste. 

Babies should not be allowed to grow too large, 
—small babies make labor easier, and they grow 
faster than large babies after delivery. Scientific 
medicine can accurately determine the size of the 
baby, as well as the size of the bones through 
which the baby must pass, and thus save the 
mother from tedious and dangerous labor. 

Scientific medicine can diminish the incidence 
of stillbirths by the recognition of the presence of 
poisons in the blood. Each prospective mother 
should have her blood examined that the unborn 
child may be free from taint. 

Proper food, rest, hygiene, and exercise are 
necessary for health. The right kind and amount 
of liquids and food are necessary to keep the skin, 
kidneys, and bowels in order to prevent overwork- 
ing of the organs of the body, to provide strength 
for the mother and the baby, and to prepare the 
mother for nursing the baby. The following rules 
of health should be memorized by every expectant 
mother: 

1. Eat wisely and well of a mixed diet with 
plenty of fruits, vegetables, and milk. 

2. Drink fluids freely, 8 or 10 glasses of fluid 
should be taken every day. 

3. Keep the bowels open. 

4. Bathe daily in warm water. 

5. Wear clothing that is warm enough and yet 
comfortable. 

6. Get as much fresh air and sunshine as 
possible, keep the house well ventilated. 

7. Take plenty of careful outdoor exercise. 
8. Get plenty of rest and sleep; always rest 
after luncheon. 
9. Keep contented and happy. 
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10. Take care of the teeth and the hair. 

it. Take care of the breasts and nipples, wear 
a brassiere. 

12. Watch your weight. 


THE TRAGEDY OF APPENDICITIS 


Husert A. Royster, M.D., F.A.C.S., Raleigh, 
North Carolina: “Is it time to stop talking about 
appendicitis? No! It is just the time to begin 
talking about appendicitis, and talking most 
seriously and emphatically about it.”” Thus spoke 
John B. Murphy fifteen years ago. The need for 
such a challenge is every bit as compelling today 
asit wasin rg1s5. Inspite of all our efforts, appen- 
dicitis kills four times as many people before the 
age of 50 as does cancer. 

While some individual surgeons are reporting 
a low death rate, the general opinion over the 
whole country seems to show that the death rate 
is increasing. If this is true, and it can hardly be 
disproved, the proper question arises, who is to 
blame? When the disease is confined to the 
appendix itself, the death rate from operation is 
practically zero. It is the complications that kill, 
and the conditions leading to these complications 
in most cases are the delay in operating and the 
taking of laxatives. Gangrene of the appendix or 
bursting of the appendix are the two dangerous 
complications. The first is due to delay and the 
second to laxatives. There is pressing need to 
remind everybody that delay in the beginning of 
acute appendicitis is still the deadly sin. In these 
favored times this appears extraordinary and 
may sound strange, but it is not beside the mark, 
even in our larger civilized centers. There are 
some who are still waiting for the acute attack to 
pass off before advising operation, even allowing 
the appendix to burst before their very eyes. 

Still abroad in the land is a lingering fancy that 
there is such a thing as medical treatment of 
appendicitis. The very worst feature of this idea 
is the giving of purgatives in the acute stage with 
the false notion of driving out of the intestinal canal 
something or other which has no relation whatever 
to the disease. This fallacy constitutes the second 
deadly sin—purgation. It may be fatal to give 
any form of purgative at any time in any abdom- 
inal pain. This just as surely causes a blow-out 
as would happen to a thin rubber tube when 
stretched beyond its capacity. 

Further enlightenment of the laity upon appen- 
dicitis is imperatively demanded. Foremost in 
the cause should come the physician and to his 
aid must follow boards of health, civic organiza- 
tions, schools, nurses, and druggists. If an annual 
Cancer Week and periodic health examinations 
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and tuberculosis clinics, why not an Appendicitis 
Week? People must be shown that in appendi- 
citis the “‘attack”’ is not the disease, but only the 
knock at the door; that appendicitis is a continu- 
ing process, a going concern, always existing be- 
fore the attack comes; that one attack does not 
protect, but that in 98 per cent of the cases it 
means others to follow. The city of Philadelphia, 
through its health department, has shown com- 
mendable zeal in proposing a campaign to reduce 
the high death rate in acute appendicitis. Bulle- 
tins published here show that there was an in- 
crease of 18 per cent in the death rate of appendi- 
citis in Philadelphia between the years 1913 and 
1923 and that laxatives given to patients with 
abdominal pain before they reached the hospital 
were responsible for 207 deaths. In addition, 
attention is called to the estimate that in 1926, 
17,000 people in the United States died of appen- 
dicitis; 12,000 of these were given laxatives, and 
of this number 11,000 probably died from laxa- 
tives. 

The danger of delay is also stressed in another 
bulletin which shows that between those who 
lived and those who died there was more than 70 
per cent increase in lapse of time between the be- 
ginning of the disease and the operation. It would 
be interesting to know further how many cases of 
appendicitis died without being operated on. In 
the so-called clean cases of appendicitis, almost 
any surgeon can show a record of no deaths. The 
whole matter, then, is to have the appendix re- 
moved before it becomes gangrenous and before 
it ruptures and to remember that the causes of 
these complications are practically always due to 
procrastination and purgatives, twin factors of 
fatality in appendicitis. 

In conclusion, let us summarize the salient 
points: 

1. There is no medical treatment of appen- 
dicitis. 

2. There is a crying need to remind both the 
medical profession and the laity that delay in the 
beginning of acute appendicitis is still the un- 
pardonable sin; that the administration of laxa- 
tives in any form is the explosive blast that wrecks 
the works; that once appendicitis, always appen- 
dicitis, until the little assassin is removed. 

3. Instruction of the laity and renewed con- 
cern of the physician, chiefly upon the dan- 
gers of delay and the giving of laxatives, is de- 
manded. 

4. Whenever gangrene or bursting of the ap- 
pendix occurs someone has blundered. 

5. The tragedy of appendicitis is that even 
one human being should die of the disease. 
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GOLF AND HEALTH 

Henry Wane, C.M.G., D.S.O., F.R.CS., 
Edinburgh, Scotland: Good afternoon, ladies and 
gentlemen! I am here from Scotland to speak to 
you for five minutes on golf and health. Scotland, 
as you know, is the birthplace of the game. It is 
a wee country situated at the northern end of 
Great Britain. It is ruled by George V and is 
famed throughout the world for its oatmeal; its 
native beverage, whiskey; Harry Lauder; and 
golf. 

Speaking of Harry Lauder and whiskey reminds 
me of the Scot who went away for a week-end golf- 
ing holiday which, unfortunately, was spoiled as 
he lost his entire luggage—the cork came out! 

To return to Scotland. In its long and turbu- 
lent history it has suffered many invasions by 
Romans, Angles, Saxons, Scots, Danes, and Nor- 
mans, but it was never completely conquered until 
the recent American invasion headed by Robert 
Jones. Their victories were achieved on the golf 
courses of Muirfield and Prestwick and St. 
Andrews, but their final conquests were achieved 
in the hearts of the people of my native land, 
which citadel they have carried by storm and will 
hold for all time. 

But what about golf and health? The game, 
you know, is unique among sports in that it can 
be played at any age of life. Tommy and his 
grandfather can play a foursome match with 
daddy and his grandfather and carry the game to 
the home green, leaving the three senior members 
to settle the match at the nineteenth hold in the 
club house. 

The health to be gained by the exercise on the 
links is not only an improved physical well-being, 
but also a perfect training in mental equilibrium 
so valuable in everyday life. It teaches control of 
the temper. 

The links in Scotland are given over every 
Monday forenoon to the ministers of religion, that 
being their day of rest. Recently, a pre-eminent 
Edinburgh divine was playing at St. Andrews 
and was off his game and finally his golf ball came 
to permanent rest in Hell’s bunker, or trap. 
Throwing away his clubs, he shouted to his caddy, 
“T’ll have to give up the ministry.” Another 
occupant of the same bunker, having failed to 
get out in spite of many explosive shots and ex- 
plosive ejaculations, and having tried every club 
in his armamentarium, turned in dismay to his 
caddy who was sitting dangling his legs over the 
edge of the bunker and asked him in despair, 
“What more can I do?” 

“Hae dad a’ it wi’ the bag,” advised the caddy. 
(“Hit it with the bag.’’) 
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Golf is also pre-eminent among healthful out 
door games in that it can be played in any climate 
and at any season of the year. It is not, like many 
others, only a summer game. In Scotland this is 
unfortunate as this year we had our summer on 
a Sunday. 

Which reminds me that we have now in Scot- 
land a number of places where Sunday golf is 
now obtainable. In some of these, which are pri- 
vate courses, you can get the assistance of a caddy. 
In others, you have to be your own caddy and in 
the last, which are public courses, and have had 
the flag pins removed, you may have to play 
your approach shot on to the green with the ho'e 
marked by your partner’s Sunday hat placed on 
top of his wife’s Sunday umbrella. 

Yes, it is quite a good game. Which remin«'s 
me of what Andrew Kirkcaldy had to say on tlie 
subject of Sunday golf. “If the golfers do not 
need a rest on a Sunday, the greens do.” 

Now as regards miniature golf. What is to be 
said of it? I am referring to Andrew Kirkcaldy 
again who was once playing in a tournament over 
the Braid hills in Edinburgh and for once the sun 
was shining and it wasa warm day. As he mopped 
his forehead, climbing up one of the hills leading 
to the green on the top, he was heard to mutter, 
“T’m a gowfer, no’ a—goat!” So with miniature 
golf. Its tricks far excel those of the most mar- 
velous conjurer, but as a health-giving exercise, 
it is best for the proprietor who is not on the 
premises, but out at his country club playing 
golf in the fresh air this glorious afternoon. 

The five minutes are up, ladies and gentlemen. 
May I wish you all, and especially my fellow 
countrymen, a braw, bricht moonlicht nicht, vic- 
tory over old man Bogey, and finally afterward 
a good “doch in doris.” 


SAVE YOUR EYES 


Epwarp Jackson, M.D., F.A.C.S., Denver: 
Save your eyes! You have only one pair, and t\o 
eyes are better than one, even if one is very poor. 
Half the blind people in the country are over 58 
years of age, and most of them have lost their 
sight by years of abuse of their eyes. Don’t go 
near the danger line of blindness by straining 
them. Good light helps, whether your eyes «re 
good, or bad. If you need glasses nothing c'se 
can take their place. When glasses are on, they 
keep particles in the air from striking your eyes. 
For many kinds of work, that is safety first. 

Keep the eyes clean. Infections getting into 
the eyes cause loss of sight. Bootleg liquor is 
dangerous and wood alcohol mixed in it is very 
dangerous. Even tobacco may cause weak s'/ht 
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if you smoke as much as ever when you grow 
older. Tuberculosis may destroy the sight in the 
young, and hardening of the arteries may do the 
same in the old. To keep your sight at its best 
and be able to do the most with it, you have to 
keep your health good in every way. 

Most people get poor sight when they are old 
because they did not take care of it when they 
were young. As you grow old you have to depend 
more and more on your eyes for your work and 
your recreation. When you can no longer do hard 
labor, or walk much, or join in out-door sports, 
your eyes may give you the only occupation possi- 
ble. Do not throw away the chance of good sight 
to old age when a little care might save it. The 
usefulness and pleasure of life both depend on it. 
Many who think they would rather be dead than 
blind have become blind, because they did not 
think of the value of good sight soon enough. 

Most of us have good health to start with, the 
most valuable thing we can inherit. Good sight 
is a very important part of health. The way to 
keep it is to think ahead about how much it is 
worth keeping. If we do that, it grows more 
valuable as we get older, as much as savings in a 
good bank or investment. Medicine and surgery 
used to try to repair damage that had been done. 
Today they are more and more concerned in pre- 
venting diseases and injuries. The great heroes 
of our time are men like Gorgas, who made the 
Canal zone the most healthful part of North 
America, whose greatest monument is the insti- 
tute, bearing his name, for the study and teaching 
of health; or Noguchi who gave his life in the 
struggle to prevent yellow fever. 

Your eyes are the part of your body in which 
you can best watch your health and really see 
results from taking care of it. 


PREVENTION OF COLDS 


ALTON OcusNEeR, M.D., F.A.C.S., New Or- 
leans: The common cold is the most frequent in- 
fection to which the human race is susceptible. 
Fortunately, most colds are of little significance 
aside from the inconvenience to and the decrease 
in the efficiency of the affected person. Everyone 
is aware of the fact that during the course of a 
cold one’s usefulness and efficiency are definitely 
decreased. A cold, therefore, is of economic im- 
portance. However, many of these infections are 
much more serious in that they are forerunners of 
bronchitis and pneumonia. In this respect colds 
become a menace not only to the health but also 
to the life of the individual. 

Unfortunately, relatively little is known con- 
cerning the causes of colds. That a cold is an in- 
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fection is definitely known, but instead of its be- 
ing an infection which is caused only by one germ 
it is probably the result of many germs. The 
severity of a cold is largely dependent upon two 
factors: the type of germ which is responsible for 
the infection, and the resistance of the individual. 
In any infection, a fight or battle rages between 
the offensive germs and the defensive mechanism 
of the body. The result of the battle depends 
upon the relative strengths of the two forces. 
Many of the germs which are responsible for colds 
arefound normally in the nose, mouth, and threat, 
of healthy individuals. These individuals have 
no symptoms nor do they present any evidences 
of a cold. However, if the defensive force of the 
body can not prevent the advance guard of the 
germs from gaining a foothold as a result of 
lowering the resistance of the body or of in- 
creasing the number of the offending germs, a 
cold results. 

The defensive reaction of the body is dimin- 
ished by certain conditions; namely, exposure, 
chilling, fatigue, and over-indulgence. As an 
army is less capable of resisting the enemy when 
fatigued so is also the body. Exposure to cold 
and chilling are important exciting factors in the 
production of colds, whereas chilling of a part of 
the body favors the development of the cold; 
chilling of the feet is especially important. It is 
a well-known fact that damp or wet footwear in 
cold weather is especially apt to cause colds. 
This is because the layer of air which normally 
acts as an insulator between the foot, hose, and 
shoe when the footwear is dry has become re- 
placed by moisture which conducts cold much 
more readily. Over-indulgence of any kind places 
an added strain on the resources of the body and 
thus diminishes the resistance of the individual to 
any attack. 

Of paramount importance in the prevention of 
colds is the limitation in the number of offensive 
germs. The number of germs present in the body 
may be materially and dangerously increased by 
large numbers being introduced from the out- 
side; i.e., from other individuals suffering from 
colds. Colds can be and commonly are trans- 
mitted from one individual to another. Not only 
must the cold germs be transmitted from one in- 
dividual to another, but the strength of these 
transmitted germs is apparently enhanced each 
time they are transmitted. 

In summary it may be said that colds can be 
largely prevented by: 

1. Regular habits of life especially as regards 
eating and sleeping. 

2. Avoidance of undue fatigue. 
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3. Dressing warmly in cold weather and avoid- 
ing chilling of the body, especially the feet. The 
wearing of damp footwear predisposes to colds. 

4. Moderation in eating and drinking. 

5. Avoidance of large crowds, especially at 
those times when colds are prevalent. 

6. Avoidance of contact with people with colds. 


THE TALKING PICTURE IN MEDICAL EDUCATION 


PHILEMON E. TRUESDALE, M.D., F.A.C.S., 
Fall River, Massachusetts: The 21,000 theaters of 
the United States have clearly demonstrated to the 
public the amusement and entertainment features 
of the talking picture. That the principle applied 
in theatrical productions would find adaptation 
in the educational field at an early date seemed 
certain. 

Since life is synonymous with motion and all 
the organs of the body are in a state of constant 
activity, physicians everywhere were quick to 
realize the vast possibilities of motion photog- 
raphy in the study of the human body in health 
and disease. 

Then, too, the doctor is essentially a teacher. 
To him the talking picture appears to have intro- 
duced a new and impressive method of imparting 
medical knowledge. Only a little more than a 
year after the talkies appeared in theaters the 
American College of Surgeons at its Clinical Con- 
gress, held in Chicago, October 1929, demon- 
strated the medical talking picture before the sur- 
geons of this country and Canada for the first 
time. While these talking pictures fell short of 
perfection in many respects, the encouragement 
and friendly co-operation of the directors of the 
College in stimulating authors to renewed effort 
has given this great American institution a pioneer 
position in promoting the adoption of this modern 
scientific agency in medical education. 

The talking medical picture will have a vast 
field of usefulness in the practice of preventive 
medicine and teaching of hygiene. For example, 
the exact manner in which the hookworm imbeds 
itself in the child’s foot through a small crack in 
the skin, portrayed by motion pictures and voice 
description, would carry a lesson to the public in 
a striking manner. 

Would it not be infinitely more effective to 
teach hygiene by actual demonstrations in a well 
planned talking motion picture than by lecture 
and still pictures? The film with sound will find 
an important place in teaching first aid. In in- 
dustry the prevention of accidents can be taught 
best by motion picture and description of danger- 
ous pieces of machinery in action and the manner 
in which the unwary employee gets entangled. 


The American Telephone and Telegraph Com- 
pany and many other large public service cor- 
porations have organized first aid teams. To them 
a two reel talking picture illustrating various 
forms of accidents, their causes, mechanism, form, 
and treatment would possess great educationa! 
value. 

In a talking motion picture the correct emer- 
gency method of applying splints for broken bones 
could be well presented, also the treatment of 
burns, the control of bleeding, the proper method 
of doing artificial respiration for drowning, and the 
handling of individuals suffering from electrical] 
shock. 

Before the talking film, the student can see, 
hear, understand, and remember. 

Finally, the talking motion picture will have 
much in store in the form of educational advan- 
tages for the family physician. In his struggle to 
keep informed on recent advances in medical 
knowledge he is faced with a problem difficult to 
solve. By the cost of travel and that intangible, 
but nevertheless appreciable loss in clientele en- 
tailed by absence from his community, the doc- 
tor’s continuation schooling is reduced to medica! 
books and journals. 

In the light of such developments in modern 
science as the sound film, it is likely that certain 
relationships between teachers and students of 
medicine will be modified. 

Lectures and demonstrations recorded on films 
will be made available to doctors wherever |o- 
cated, in city, town, or backwoods. Instead of 
the student appearing before the teacher in the 
amphitheater or in the laboratory, the teacher in 
his amphitheater or in his laboratory will appear 
on the film before the doctor at a society meeting, 
a hospital staff conference, or, it may be, in the 
doctor’s own library. 

Indeed, a look into the future cannot fail to 
excite inspiration over the inherent possibilities 
of this new relationship in science, art, and elec- 
tricity in the field of medical education. 


CHOOSING YOUR HOSPITAL 


Matcorm T. MacEacuern, M.D., C.\., 
D.Sc., Associate Director, and Director of Hos- 
pital Activities of the American College of Sur- 
geons, Chicago: Today everybody wants to live 
as long as he can, not only for the traditional tliree 
score years and ten but even up to the century 
mark. There is so much doing in this grand old 
world that none of us wants to leave it. There- 
fore, keeping well and getting well are of vital im- 
portance. This afternoon I am going to speak to 
you particularly about gelling well. 
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You know we have organizations that are doing 
fine work testing foods to determine which brands 
are safe to eat, and we have other organizations 
testing mechanical equipment to learn if it is safe 
for human use. But do you realize that the Ameri- 
can College of Surgeons, a great organization of 
surgeons, tests hospitals to determine which ones 
are safe places in which to get well? Each year 
at this time the American College of Surgeons 
publishes a list of such institutions which it has 
approved, and from these you may choose your 
hospital with perfect confidence. Today such a 
list of 2,063 approved hospitals will be published 
in all the leading newspapers of the United States 
and Canada. 

Thirteen years ago this association, now com- 
prising approximately 10,000 of the leading sur- 
geons in the United States and Canada, inaugu- 
rated the hospital standardization movement for 
the purpose of encouraging, assisting, and guiding 
hospitals to meet certain definite requirements 
for good care of patients. At that time only 89 
hospitals of the United States and Canada could 
measure up to the requirements. This number 
has now increased amazingly to 65.2 per cent of 
all hospitals caring for acute conditions and hav- 
ing 25 or more beds. What is more, it appears as 
if the hospitals in the group of 100 beds or over 
will soon be 100 per cent approved, as 93 per cent 
of them are on the approved list announced today. 

Nor is this mere paper approval. It is granted 
only after actual survey or inspection of the hos- 
pital by a specialist in this work, and on other in- 
formation at hand which assures the American 
College of Surgeons that the institution is living 
up to the requirements. Because a hospital is 
once approved does not mean it can continue to 
live on its reputation. It is re-surveyed each year, 
and if it falls short in meeting the requirements, 
the approved rating is taken away. All this work 
of personal surveys of over 3,000 institutions is 
done by experts at no expense to the individual 
hospitals. The cost is borne by the American 
Coilege of Surgeons which has undertaken the 
mammoth task solely for your protection and 
benefit. Already the members of this organiza- 
tion have contributed almost a million dollars out 
of their own pockets for the betterment of hos- 
pital care of patients. 

Just how does the approved hospital differ from 
the old fashioned, unsupervised one of former 
days? The former must fulfill a number of defi- 
nite requirements of which the following are the 
more important: 

1. The hospital must be properly equipped for 
the comfort and safety of the patient and have 
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proper facilities and the right type of personnel 
to assist the doctor in finding out what is wrong 
with the patient and in applying the best treat- 
ment known to scientific medicine. 

2. There must be a well organized medical 
staff of ethical, competent doctors, all graduates 
of recognized medical schools. These thoroughly 
qualified doctors must also sign a pledge not to 
engage in fee-splitting, a pernicious and inhumane 
practice of giving or accepting commissions for 
patients referred. This leads to unnecessary and 
incompetent surgery for which the patient suffers 
ultimately. 

3. Case records are required which give a com- 
plete history of the patient’s illness—how it 
started, how it developed, what was found on 
examination, what treatment was carried out, and 
finally the results. This is absolutely essential for 
safe and efficient care today, because the doctor 
sees sO many patients that he cannot carry all 
these facts in his mind. They must be recorded. 
The careful hospital insists on good case records. 

4. The medical staff of the approved hospital 
must meet regularly to review or audit the pro- 
fessional work of the institution. Deaths, un- 
improved cases, complications, and all medical 
work not up to standard must be thoroughly dis- 
cussed in group meetings. By this means any in- 
efficiencies that exist are brought to light and 
can be remedied. 

Not only is the medical care improved in the 
standardized hospital; nursing care, food, and all 
other services are carefully regulated according 
to definite standards so that the patient’s stay 
will be as happy, comfortable, and beneficial as 
possible. 

That this minimum standard for hospitals, as 
it is known, is working a truly remarkable im- 
provement can be seen from the fact that the 
death rate has been reduced more than half in 
approved hospitals during the past 10 years. 
Risk in major surgical operations has been re- 
duced to a minimum, methods of anesthesia have 
greatly improved, and the treatment of cancer, 
goiter, fractures, and other serious conditions is 
vastly better. And think of this the next time you 
go to a hospital for treatment—the patient’s aver- 
age stay is only half as many days as it was 10 or 
12 years ago. 

How can I tell which hospitals are approved by 
the American College of Surgeons, you ask. Well, 
first of all there is the list of approved hospitals 
in your community which appears in the local 
daily papers this afternoon. Clip this out and 
refer to it when you have occasion to select a hos- 
pital. If you do not have a list, consult your 
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family doctor. He knows the approved hospitals 
in your community and will be glad to give you 
this information. Chances are he works in one or 
more of these. And, finally, there is the certificate 
of approval displayed near the admission desk of 
most hospitals on the approved list, just as your 
doctor has his certificate of degree framed and 
hanging in his office. A hospital must be on the 
approved list for at least 2 years before it 
receives the certificate of approval. 

It is a pleasing and comforting feeling to know 
that when you are taken ill there are hospitals 
close at hand which have been surveyed and ap- 
proved by the American College of Surgeons. 
But it is even a greater feeling of comfort and 
confidence to know that if you are taken ill while 
traveling and are without relatives or friends 
that you will always have a real friend in the 
approved hospital, an institution activated by 
the proper spirit of service, and where you will 
find the best doctors, nurses, and hospital workers 
to care for you and do everything possible to 
bring you back to normal health. 

And now in closing let me urge you to have no 
fear of going to an approved hospital if necessary. 
Be assured every possible effort will be made to 
make you happy and comfortable, to alleviate 
your pain and suffering, and to bring you back to 
normal health in the shortest time and in the 
most comfortable manner. And remember, 
though hospitals are becoming increasingly scien- 
tific the humanitarian aspect is growing accord- 
ingly. The motto of the approved hospital is 
that ancient but still modern exhortation, “Do 
unto others as you would have them do unto you.” 
This is why the hospital standardization move- 
ment has succeeded, because it is based entirely 
on the fundamental principles which assure the 
best care of the patient at all times. 


THE HOSPITAL AND THE COMMUNITY 


RoBeERtT JoLty, Houston, Texas: This subject 
is a double-barreled one because the hospital and 
the community each have an equal responsibility 
to the other and you cannot discuss one without 
the other. 

What is the community’s responsibility to the 
hospital? An unthinking man remarked to me in 
Houston a few days ago that he felt no obligation 
to support the hospitals in his community since 
none of his family had ever needed a hospital and 
all of them were perfectly well at that time. I 
searched his mental recesses with these questions: 

“Do you believe the city ought to maintain a 
fire department?” 

“Have you ever had a fire at your house?” 


“Ts the fact that you never have had one any 
proof that you never will have one or that you 
will not have one within 15 minutes?” 

Of course, his replies were in the negative. 

I then said to him, “If it is necessary to main 
tain a fire department it is just as necessary t: 
maintain hospitals, for while neither you nor an 
of your family have ever been patients in a hos 
pital, any one or all of you may be patients befor: 
night.” 

He was converted right then and there. 

The community does have a tremendous ob! 
gation to maintain a hospital or hospitals, accor«! 
ing to the size of the population. There ought tv 
be at least one hospital bed to every 200 inhabi 
tants. The fact is, I think, that every count: 
which has as many as 10,000 population ought to 
have a county hospital. Aside from the mori! 
standpoint, a community ought to maintain hos- 
pital beds from an economic standpoint. Since it 
has been proved that the death rate is materia! 
decreased when sick people are sent to a ho 
pital, and that incapacitation is lessened with the 
result that they may be earning an income much 
sooner when they are cared for in a hospital than 
in the home, a community is under an obligation 
not only to supply beds for ‘“‘free” patients, but 
also for “part-pay” patients and “full-pay” 
patients. 

The fact is, it is cheaper to maintain a hospitil 
by taxation than to leave hospitalization to 
churches and private individuals, for the taxation 
rate, being distributed among all the voters, 
becomes so small that no one individual can cel 
oppressed. When funds for a hospital have to be 
raised by solicitation naturally some people must 
contribute more than others. We tax people to 
maintain a pure water supply so as to keep them 
healthy. Is it not just as important to maintain 
an institution to heal them if they become sick or 
disabled? 

But since so few communities have tax-sup- 
ported hospitals, the people are underan obligation 
to maintain whatsoever kind of hospital is near 
them, whether it be a church hospital or a privite 
one. Only last week in a Texas town of 5,000 
people I talked to a doctor who had built a j)ri- 
vate hospital. Every emergency case natur:lly 
rushes to that hospital because it is the only one 
within 50 miles. The situation is about to ruin 
him financially because the county commissioners 
will not assist with funds and the public fee! no 
obligation, and so this doctor is having to car 
the burden of free hospitalization of his tow: of 
5,000, plus the county. This is unfair to the man 
who must also give free medical care. 
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Now the hospital, regardless of whether it is 
tax supported or privately maintained has an 
obligation to the community which is five-fold: 
(1) to take care of the sick whether they are able 
to pay all, or part, or none of the bill; (2) to edu- 
cate nurses; (3) to educate internes; (4) to pro- 
vide research laboratory facilities which will con- 
stantly provide new protection for the health of 
the people; (5) to maintain health educational 
clinics where the people may be instructed in 
health preservation methods, diets, etc. 

The hospitals of our country are, as a rule, 
doing their best to live up to their obligations and 
opportunities. Most of the 7,000 hospitals, even 
those maintained by taxation, are having a peren- 
nial struggle to meet the demands made upon 
them with the meager financial resources at their 
command. 

Many people have an idea that hospitals are 
money-making propositions. My experience has 
been that most of them barely get by and the rest 
of them would have to close their doors were it 
not for the assistance which they receive from 
donations of different sorts. Of every dollar last 
year going to philanthropy, only 7 cents went to 
hospitals. Hospitals must be endowed if they are 
to care for the middle class and the pauper class. 
Instead of building monuments in the cemeteries 
and flag poles in the streets and other simply orna- 
mental memorials the wealthy people of this na- 
tion must contribute their money to hospitals 
which will not only safeguard the health of the 
people but care for those who are sick and dis- 
abled 24 hours in the day and 365 days in every 
year. No finer monument can be erected to any- 
body’s name than a hospital which is performing 
the five functions I have mentioned, and which 
never closes its doors. While the donor is asleep 
at night he has the satisfaction of knowing that 
his money is working for the good of mankind. A 
hundred years after the donor is dead and gone 
his name will live on and his influence will still be 
at work within and without the walls of the hos- 
pital to which he has contributed. 


THE GORGAS MEMORIAL AND THE PERIODIC 
HEALTH AUDIT 


ReaR ApmirRAL Cary T. Grayson, M.C., 
U.S.N., (Retired), President, Gorgas Memorial 
Institute, Washington: Friends of the radio 
audience, I shall discuss briefly but one phase of 
the health educational program of the Gorgas 
Memorial Institute at Washington, D. C. The 
research phase of our work, which is being carried 
on so efficiently in the Gorgas Memorial Labora- 
tory at Panama, will be described to you by Dr. 
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Herbert C. Clark, Director of the Laboratory, 
whom you will hear in a few minutes. 

As you may know, the Gorgas Memorial Insti- 
tute is a national health organization, established 
by physicians, dentists, and laymen to conduct an 
intensive drive against unnecessary illness and 
premature death. It honors the life and work of 
General William Crawford Gorgas, pioneer in 
preventive medicine, whose fine genius in sani- 
tation was one of the great factors in the building 
of the Panama Canal. 

In 1914, as Surgeon General of the U. S. Army 
during the World War, Gorgas saw the value of 
his policy of strict physical examination of all 
recruits for military service, and it was his hope 
that ultimately this measure, the health audit, 
would be adopted by the general public as a means 
of prolonging life. After his death in 1920, his 
friends decided to make this dream of his come 
true, and a nation-wide campaign to educate the 
public in the value of the annual health audit was 
made one of the chief tasks of the Memorial to 
perpetuate his name. As a pioneer in this effort, 
the Memorial feels a satisfaction in the knowledge 
that an increasingly large number of people every- 
where are appreciating that the periodic health 
audit means longer life, happier life, better 
life. 

What is meant by an annual or periodic health 
audit? In reality it means a thorough “going 
over” of your body by your family doctor, a pro- 
cedure that takes about an hour of your time 
once a year. This physical examination made by 
one who knows you and your family and is inter- 
ested in your physical welfare determines how 
sound your health is and how it can be preserved 
and improved. 

Why should you have a health audit? Because, 
though you are not sick, you may not be enjoying 
the fullness of health and vigor of which you are 
capable; because some diseases in their early 
stages give you no warning of their existence 
(cancer and Bright’s disease are noteworthy 
examples of this fact); because a disease dis- 
covered early is the more likely to be cured 
quickly. 

In past years it was considered necessary to 
seek medical advice only upon the appearance of 
some symptom which was sufficiently disturbing 
to the individual to cause him to seek his medica] 
adviser. Today the term “patient” includes not 
only those who have disease but those who wish 
to avoid disease. I do not mean to imply that the 
periodic health audit will eradicate all disease. 
That man is mortal is an indisputable fact, and 
that he will continue to die is self-evident. If, 





however, the medical profession was content to 
rest on this statement, progress in the science of 
medicine would cease. The increased span of life, 
which is now the heritage of every child born in 
this country, did not come about through any 
such complacent attitude toward disease. Today, 
members of the medical profession, looking ahead 
to better things for you, are not content to play 
the role of mere emergency men, to be called 
only when something breaks. They are not con- 
tent only to make people well when asked to do 
so; they want the better job of keeping you 
well. In this they need your co-operation. They 
urge upon you the advice to consider seriously 
this new turn of health affairs, preventive medi- 
cine. 

You friends out on the air, particularly you of 
middle age, do you know that out of every 100 of 
us, heart disease kills 23; apoplexy, 12; kidney 
trouble, 12; tuberculosis, 4; in other words, that 
61 per cent of us die of preventable disease before 
our time? 

It is a duty, which we owe ourselves, our de- 
pendents, and our country itself, to possess during 
our period of life as great a measure of health as 
may be possible. The Gorgas Memorial Institute 
feels that the annual health audit constitutes a 
most important factor in maintaining this highly 
desirable and efficient state of well-being. 

Last year, as a part of our health educational 
program, 5,000 high school pupils made the 
periodic health audit the basis for a health essay 
in a nation-wide contest which we sponsored. 
This year, with plans for the third annual Gorgas 
Health essay contest well under way, several 
thousand more young people are going to learn 
all about the value of prevention of disease. The 
longevity of the grown-ups of tomorrow is pretty 
well assured, but today it is you and I who need 
to wake up and grasp the benefits of this health 
protection before it is too late. 

In closing, may [ tell you that I believe in the 
periodic health audit thoroughly, and I urge upon 
you to adopt it, if you have not already done so. 
I might make this suggestion for a new use for 
your birthday: designate it as your annual re- 
minder of the fact that the periodic health audit 
means better persona! health, longer life. This is 
the message of the Gorgas Memorial Institute, 
based on the life and work of a man whose cou- 
rageous work in preventive medicine saved count- 
less lives and millions of dollars. 


MOSQUITO CONTROL 


HERBERT C. CLARK, M.D., Director, Gorgas 
Memorial Laboratory, Panama, Republic of 
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Panama: The mosquito problem in the early 
construction period of the Panama Canal was 
almost as serious as any of the engineering diffi 

culties that beset the commission entrusted with 
the responsibility of constructing the Cana! 
Gorgas was the first to apply, on a large scale, in 
the tropics a successful method of mosquito con 

trol. His objectives were the control of thos: 
mosquitoes known to carry malaria and yello\ 

fever. Ship quarantine methods assisted great): 
in the control of yellow fever but the disease 0! 
greatest economic importance, then as well a 

now, in the coastal plains of the tropics was mala 

ria. 

Gorgas was confronted with the problem « 
protecting a labor and administrative force scat 
tered throughout the middle of the Isthmus «: 
Panama. He adjusted his campaign to fit avai 
able funds and, therefore, he exercised a short 
radius of mosquito control in construction da 
than our present period of time and experienc: 
finds in use. It was possible at the close of t! 
construction period of the Panama Canal 
reduce greatly the population and to concentra! 
it more or less at each terminus and thus great 
reduce the cost of sanitation and housing of tlic 
personnel. 

The control of malaria is almost perfect withi 
these sanitary areas but even now, 26 years aft 
the start of the work, it is absolutely necessary 1. 
maintain and operate thoroughly these field sa: 
tary methods because malaria exists outside 0! 
these zones in about the same incidence as it dic 
earlier years. Attention is called to this to i 
press the fact that sustained well directed efforts 
are required anywhere to control mosquitovs 
either as a pest in northern climes or as a hea 
hazard in the tropics. Permanent drainage 
useless water surfaces, filling of such potent 
breeding areas that cannot be drained, or regu 
treatment of water surfaces that must be left | 
drained or unfilled are necessary. It is needles 
mention that all artificial collections such as r 
top pools, barrels and buckets used as reservo 
discarded tin cans, neglected troughs, etc., « 
breed countless numbers of mosquitoes of « 
species or another. Temperate climates with | ic 
severe winter season aid materially in this con! 
of mosquito breeding as compared to the trop 
but in any clime the control of mosquitoes 
pends on a thoroughly sustained effort in cha: ze 
of as permanent an organization as is held resp 
sible for street cleaning and garbage disposal | 
city or highway maintenance in the coun 
There is expense to mosquito control, but it | 
when correctly carried out. We now have ac: 
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to sound advice in such matters from the United now, in addition, expert advice in mosquito con- 
States Public Health Service, the Agricultural trol may be secured from the Gorgas Memorial 
Department of the United States, many state Institute, Inc., 1331 G Street, Northwest, 
health boards, the Rockefeller Foundation, and Washington, D. C. 








REPORT OF 


N abstract of the papers and discussions 
presented at the Hospital Standardization 
Conference held during the Clinical Con- 

gress of the American College of Surgeons in 
Philadelphia, October 13-17, 1930, is presented in 
the following pages. Surgeon-General Merritte W. 
Ireland, Washington, past-president of the Col- 
lege, presided. 


OPENING ADDRESS 


Surgeon General MeErRITTE W. IRELAND, 
Washington: Had the hospital standardization 
movement not been begun 13 years ago it is quite 
conceivable that hospitals considered as a whole 
would be in a most chaotic state, for the phenom- 
enal increase in number of institutions would 
certainly bring vast inequalities in the care 
which is rendered if there were no supervision or 
standards. 

The most concrete example of progress is per- 
haps the increase in the number of approved 
hospitals. In 1918, only 89 hospitals in the United 
States and Canada could meet requirements for 
the necessary clinical records, clinical laboratories, 
and other facilities. The College might well be- 
lieve in the face of such a poor showing that it 
had established too high standards, but it stead- 
fastly refused to depart from its ideal, with the 
result that today nearly three-fourths of the hos- 
pitals of 25 beds and over are fully or conditionally 
approved. It is especially important to note 
that 93 per cent of the hospitals with 100 beds 
and over are approved, and that the record of the 
government hospitals is roo per cent. 

So pronounced is the better care in approved 
hospitals that the average days’ stay has been 
shortened to approximately 12, a reduction of 
half the number of days spent in the hospital 13 
years ago. Gross mortality for the year just ended 
averages 4 per cent, a figure that is not simply for 
the deaths occurring after 48 hours but the éotal 
deaths. Standardization has influenced every de- 
partment so that the patient is protected through 
better surgery, better nursing, more scientific 
feeding, and better asepsis. 
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To improve clinical procedures and to promote 
economies in administration, it is important to 
keep careful statistical record of all hospital 
activities. An illustration is the standardization 
of surgical dressings effected by the Hospital! 
Department of the College. By means of a stud) 
of the problem of surgical dressings, it has be 
come possible to reduce the number of dressings 
from the 4,000 different kinds which were in use 
to 21 varieties. 

Hospital standardization was originated pri 
marily for the right care of the sick, but a valuabl: 
by-product has proved to be the better working 
conditions for hospital personnel. 


PRESENTATION OF THE THIRTEENTH ANNUAL 
REPORT OF HOSPITAL STANDARDIZATION 


FRANKLIN H. Martin, M.D., Chicago: The 
American College of Surgeons has continued its 
intensive survey of hospitals in the United States 
and Canada during 1929-1930. This year’s work 
shows a list of 2,063 hospitals which meet or exce! 
the minimum standard—a net gain of 94 approved 
institutions. The survey year after year is con- 
ducted with a view not only to increasing the 
number of hospitals on the list but of bettering 
the hospitals previously accepted. The minimum 
standard is constantly amplified in the ac- 
ministration of its details. 

The ever increasing number of approved 
hospitals is a growing hope in the eyes of scien- 
tific medicine. Hospitals are surveyed not only 
in so far as they relate to surgical specialists, but 
from the standpoint of the entire medical pro- 
fession and from the standpoint of service to the 
patient. The approved hospital stands for the 
stabilizing of ethical principles more than any 
other factor in medical organizations. Staff mect- 
ings do much to embarrass the occasional ui- 
ethical member, who seeks more congenial asso- 
ciates where staff meetings do not hamper his 
loose methods. 

The uncompromising stand of the College 
against the admission of irregular practitioners to 
the staffs or wards of approved hospitals has met 











with unbounded approval and has done much to 
support the hospitals in resisting invasion by the 
unworthy. The qualified and ethical practitioner 
of medicine who is without special hospital 
affiliations now looks upon the approved hospital 
as his friend; and the health inventoriums that 
are conducted by many of our approved hospitals 
provide facilities for the family doctor that are of 
inestimable value to him and to his community of 
patients. 


A SUMMARY OF REPORT—1918-1930 


(1) 13 surveys of hospitals of too beds and over: 
1918 692 hospitals surveyed 
89 hospitals fully and conditionally approved 
12.9 percentage approved. 
1930 1433 hospitals surveyed 
1334 hospitals fully and conditionally approved 
93.1 percentage approved. 
(2) 9 surveys of hospitals of 50 to 99 beds: 
1922 812 hospitals surveyed 
335 hospitals fully and conditionally approved 
41.3 percentage approved. 
1930 1001 hospitals surveyed 
596 hospitals fully and conditionally approved 
41.3 percentage approved. 
3) 7 surveys of hospitals of 25 to 49 beds: 
1924 307 hospitals surveyed 
49 hospitals fully and conditionally approved 
15.9 percentage approved. 
1930 730 hospitals surveyed 
133 hospitals fully and conditionally approved 
18.2 percentage approved. 
(4) 6 surveys of government hospitals of the United States: 
1925 100 hospitals surveyed 
90 hospitals fully and conditionally approved 
90.0 percentage approved. 
1930 101 hospitals surveyed 
ror hospitals fully and conditionally approved 
100 percentage approved. 


OUR RESPONSIBILITY AS FELLOWS TO THE HOSPI- 
TAL STANDARDIZATION MOVEMENT OF THE COL- 
LEGE 


C. Jerr Mititer, M.D., New Orleans: The 
standardization, which has amounted to the 
reformation, of the hospitals of America under the 
leadership of the American College of Surgeons is 
one of the outstanding medical achievements of 
this century. In spite of the marvelous results 
which have been achieved, many problems still 
exist which must be solved, not only by the cen- 
tral office of the College but with the active 
participation of all Fellows. One of these problems 
concerns the quality of surgery done in hospitals 
wherein Fellows of the College practice. 

Unfortunately for their patients, and equally 
unfortunate for themselves, in this country any 
graduate of a medical school who is legally 
licensed to practice medicine is likewise legally 
licensed to operate. It does not follow, however, 
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that he is competent to operate, and this is 
particularly true of the young man fresh from his 
college and interne years. 

The responsibility of granting those who are 
unqualified the freedom to experiment with human 
flesh and blood—for it amounts to just that—vests 
squarely upon the older staff men and particularly 
upon Fellows of the American College of Surgeons. 
To be specific—it goes without saying that a sur- 
geon, if not in charge of an emergency service and 
if doing elective surgery, should be asked to ex- 
plain an abnormally high death rate. A surgeon 
should be called strictly to account whose work 
consists almost entirely of casarean sections on 
flimsy indications, hysterectomies for equally 
slight causes, kidney suspensions, appendectomies 
for chronic appendicitis, etc. A surgeon whose 
operations last for hours, whose patients are 
routinely shocked, who has cases with postopera- 
tive hemorrhages, postoperative infections, and 
aspiration pneumonias, is either exceedingly care- 
less or exceedingly incapable. 

It is not advocated that a hospital be a closed 
corporation, but more should be exacted of ap- 
plicants for admission to the staff than their mere 
desire to be admitted. A firm stand should be 
taken against the admission of men, whatever 
their age and past experience, known to be in- 
competent or conscienceless, and equally firmly 
against promiscuous operating by young men 
rarely out of their medical ’teens, unless their 
work is done after consultation with and under 
supervision of more experienced surgeons. Surgi- 
cal training such as recently outlined by Heuer 
of Cincinnati is beyond the reach of any but the 
favored few. The practical solution of the 
problem for the great majority, therefore, is the 
adoption, formally or informally, of the old 
system of apprenticeship. The day may be far 
distant, though surely coming, when legal re- 
strictions will be placed upon the practice of 
surgery. Eventually requirements for admission 
to the College will include a clause to the effect 
that the candidate shall have served a surgical 
apprenticeship for a specified period under the 
tutelage of an experienced surgeon. The day may 
be far distant when formal restrictions can be 
placed upon the work of young men, but in the 
meantime results must be secured by sentiment 
against promiscuous, unsupervised operating, and 
by unwritten laws. One very practical method is 
the statistical review of hospital records. There 
is no fairer method of estimating either the ability 
or the ethics of any surgeon than by studying his 
output, both independently and in comparison 
with the work of others. 
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WHAT THE HOSPITAL STANDARDIZATION MOVE- 
MENT MEANS TO THE PRESENT DAY PRACTICE 
OF MEDICINE 

GrorGE W. Crite, M.D., Cleveland: Stand- 
ardization has brought together the hospital 
people, and has caused them to think and act more 
uniformly. By insisting on staff conferences 
standardization has brought together in harmony 
the physicians, also the administrative staff. An- 
other point of importance—the standardization 
program has insisted upon hospitals providing 
efficient laboratories. Not that alone, but in- 
directly there has been growing up a profession of 
efficient persons to conduct these laboratories. 
Still another way in which the practice of medi- 
cine has benefited by standardization of hospitals 
is through insistence upon adequate clinical 
records. This has meant improvement on the part 
of all in the practice of medicine and greater 
accuracy in the treatment of disease. 

The clinical research committees of the College, 
such as those on bone sarcoma and on fractures, 
have been stimulated and greatly aided by the 
hospital standardization movement through its 
provisions for better clinical records, better 
analysis of the clinical work and study of end- 
results. Altogether, there has been a rise in effi- 
ciency in the care of patients, and that influence 
has been exerting itself for a period of years and 
will continue to do so, so long as there is such an 
efficient organization as that presided over by 
Dr. MacEachern and his group to carry on the 
work of still further improving standards. 


MY CONCEPTION OF AN IDEAL HOSPITAL 


Rev. ALPHONSE M. Scuwiratta, S.J., Ph.D., 
St. Louis: A conception of an ideal hospital which 
loses all contact with reality may be easy to 
describe but probably just as useless. It is in the 
sense of neo-idealism of today, which is perhaps 
not so different from the moderate realism of the 
past, that this problem is approached. 

Can there be such a thing as an ideal hospital? 
What is ideal for the metropolis will certainly not 
be ideal for the intercounty institution. What is 
ideal for 1931 is not ideal for 1935. How, there- 
fore, can the concept of the ideal hospital be 
described? The ideal hospital is the one in which 
the first, the controlling interest is at all times in 
every department the good of the patient. This 
thesis sounds suspiciously like a truism. And yet 
is it? In adjusting the difficulties of one kind or 
another which arise in the hospital how often is the 
good of the patient the primary consideration? 
The staff is disrupted. Over what? Too often be- 
cause someone complains that a patient has been 


kidnaped, that an ambitious youth of a doctor 
has appeared to teach a time-tried generation the 
tricks of immaturity, that two bills were sent by 
two men where one man should have sent one, 
that a trivial mention in a trivial newspaper of a 
trivial event has been interpreted as advertising; 
for these and many similar reasons the staff may 
lose sight of the patient’s good. 

Hospital workers have organized into groups, 
each interested in promoting its own profession. 
But the only forward movement in such phases of 
hospital activity is the forward movement toward 
the more completely assured good of the patient. 
There have been suggested forward-looking 
policies which can and are successfully evaluated 
in terms of this criterion. New standards of sick 
room comfort, enforcement of a basic admission 
routine, the demand for a social history, and man 
other modern demands have for their focus the 
patient’s good. 

Concerning the medical care, the good of the 
patient demands a cautious radicalism and a 
progressive conservatism. The ideal hospital wil! 
facilitate progress in scientific research for its 
staff members by adequate laboratory facilities, 
by a free interchange of views in staff conferences, 
history meetings, and departmental conferences, 
and will encourage the fullest freedom of con- 
sultation independent of financial returns to 
consultants. 

What is said of medical care is true of nursing 
care, which will be on the same level of progres- 
siveness. Similar consequences follow concerning 
the educational functions of the ideal hospital, 
and the latter will regard the patient as its pupil. 
All of the educational factors will receive their 
full measure of attention; records will be kept 
up to the highest attainable level; insight into 
diseased conditions will be sought for through 
laboratory work and supplemented through care- 
fully performed autopsies. 

The social functions, such as participation in 
community undertakings and relations of good 
fellowship, will be stressed in the ideal hospital. 
Finally, there will permeate through the entire 
institution that keenness and that interest which 
distinguish the successful hospital from its 
mediocre neighbor. This is an achievable ideal. 
But no ideal hospital can be such without a master 
leader. 


IS STANDARDIZATION OF SURGICAL TECHNIQUE: 
POSSIBLE? 


J. C. Doane, M.D., Philadelphia: Standardiza- 
tion is a word which sometimes strikes fear and 
suspicion into the hearts of those likely to be 
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affected thereby. A long period of time must 
elapse before physicians and hospitals realize the 
good which might result from standardizing the 
number of internes and nurses, the type of staff 
organization and staff meetings. But is there no 
optimum method of preparing patients for the 
various types of operations, for draping patients, 
sterilizing hands and gloves? Perhaps because 
human brains and arms and fingers are in no two 
ways similar, so must each operation performed 
by one individual vary in many respects from 
that performed by another. If such an attempt 
to regulate pre-operative, operative, and post- 
operative procedures were possible, would it not 
be advisable from the standpoint of patients, 
doctors, and hospitals? 

It would seem that a definite rule should be 
found on the roster of every surgical and medical 
department forbidding the transfer of patients to 
the X-ray laboratory for study before careful 
history and physical investigations have been 
made. How difficult is the enforcement of the 
basic requirement that urinalyses and chest 
examinations made within 24 hours shall be found 
on all pre-operative patients’ charts? 

Why in elective operations should there exist 
such a lust for haste? It seems difficult to ra- 
tionalize a decision to operate in the presence of 
moist rales at both bases and a reddened throat 
when there is displayed at operation such atten- 
tion to detail in carrying out the steps of the 
procedure itself. It seems unreasonable to go 
forward and unprotestingly accept 3 to 5 post- 
operative. pneumonia deaths out of every 1,000 
cases operated upon, as was the experience dis- 
covered in a recent survey of New York hospitals. 

With the present knowledge concerning death 
following right upper quadrant surgery, is there 
any possibility of standardizing the preparation of 
these patients? If the use of dyes reveals the 
status of hepatic function, is there any routine 
study which should be required therefor? Can 
pre-operative, intravenous use of calcium and 
glucose be routinely practiced? 

It is difficult to understand why in more 
hospitals the clinician does not routinely consult 
the internist and the surgeon the clinician in 
borderline cases. Would it be possible to have a 
standing rule enforced relative to securing surgical 
consultation whenever a case of typhoid is 
diagnosed, and would not the thyroid patient be 
much safer if examined by a clinician before 
operation? It has been intimated that the assign- 
ment of a surgeon to the medical department and 
a physician to the surgical department might 
work much good to the patient, as is the case in 
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many hospitals. It would appear, however, that 
in more institutions daily conjoint rounds should 
be made. 

It is most confusing to the average surgical 
ward supervisor to endeavor to remember which 
type of abdominal preparation the individual 
surgeon prefers. Surely there is no excuse for as 
many types as there are surgeons on the staff. 
Is there no effective method of preparing hands, 
of donning masks and gowns, of counting sponges, 
and draping patients? A leaf taken from the note 
book of a very efficient operating room supervisor 
in one of the leading hospitals showed that each 
of the 12 surgeons required a different method of 
preparation for his work. In another hospital 8 
surgeons had 8 different methods of skin prepara- 
tion. It would seem that time and money could 
be saved if some consensus could be reached as to 
the best and safest way to prepare the skin prior 
to operation. 

The American College of Surgeons is to be 
greatly commended upon its recent attempt to 
standardize the method of preparation, steriliza- 
tion, and counting of sponges. At the Jewish 
Hospital in Philadelphia the surgical staff has 
recently adopted a sponge count sheet upon which 
the operating room supervisor is required to 
certify as to the number of sponges she had at the 
beginning, the number placed in circulation, and 
the count at conclusion; and the surgeon is re- 
quired to specify the fact that he called for a 
sponge count and was informed that all were 
accounted for. 

While it is expected that the hospital will pro- 
vide proper and sufficient instruments, it should 
not be asked to furnish a separate table for each 
type of surgery nor instruments rarely used. 
Though the hospital should not expect the surgeon 
to perform his work with unsuitable supplies and 
equipment, the possibility of the manifestation of 
just a trifle less individualistic an attitude on the 
part of surgeons is suggested. 

If the American College of Surgeons could sug- 
gest methods by which pre-operative, operative, 
and postoperative procedures could be more 
definitely standardized, it would indeed be per- 
forming a great work. 

Discussion 

The speaker opening the discussion declared 
that patients are too often urged to take hospital 
rooms higher in price than they can afford, and 
stated that the kind of room the patient should 
have is in the hands of the attending doctor, since 
he is more likely to know what the approximate 
cost and length of stay will be. He urged that the 
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medical staffs of hospitals use standard supplies 
and methods wherever practicable, in order to 
reduce hospital costs. 

In replying the next speaker said that the 
hospital preferred to put patients in rooms they 
were able to pay for rather than in those they 
could not afford. He urged that the patient be 
hospitalized only when necessary, and that fewer 
special nurses be engaged. Hospital Standardiza- 
tion was characterized as giving a new conscience 
to hospital trustees and to persons working within 
the hospital. 


In the discussion of Dr. Miller’s paper one 
delegate pointed out that his hospital, a teaching 
institution, had no difficulty in getting internes 
although they are not allowed to do major surgery 
in a one year rotating interneship. He advocated 
that hospitals seeking approval be asked whether 
or not they are allowing their internes to do major 
surgery without supervision. 


\ STUDY OF ACUTE APPENDICITIS FROM IQIQ TO 
1929 (INCLUSIVE) FOR THE PURPOSE OF EVAL- 
UATING THE BENEFIT FROM STAFF CONFERENCES 


Josepu S. Batpwry, M.D., Brooklyn: This isa 
résumé of 843 cases of appendicitis from the 
Greenpoint Hospital, Brooklyn. The operations 
were performed by the visiting staff, including 
associates, assistants and by the resident or house 
surgeon, always with the assistance of one of the 
visiting staff. Every angle of acute appendicitis 
was considered—age, sex, whether or not cathar- 
tics were taken, symptoms and their duration, 
pre-operative hospital stay, type of anesthesia, 
operating time, pathological findings, type of 
drainage, culture reports, duration of hospital 
stay, complications, and causes of death. 

It is to be noted, in agreement with previous 
studies on this subject, first, that the males pre- 
dominate; second, that the great majority of cases 
are in the second and third decades of life; third, 
that extremes of age have the highest mortality; 
and fourth, that the mortality rate is lowest in the 
second and third decades. 

The death rate varies from a high of 11.5 in 
1920 to a low of 1.9 in 1925, the average being 6.8. 
This variation cannot be adequately explained 
except that the type of case treated evidently had 
something to do with it. The great majority of 
deaths were due to general peritonitis. The pul- 
monary complications were always associated 
with a general peritonitis and were undoubtedly a 
terminal process. Of the patients who died from 
general peritonitis, 7 entered the hospital with a 
history showing that the condition had been 





present and that abscess formation also was 
present. Five of these patients died within 24 
hours after operation, one 3 days after operation, 
and one 9 days after operation. From an analysis 
of these cases it would seem that the expectant 
form of treatment might have given better results 

The last 5 or 6 years have witnessed a greate: 
number of laboratory reports. The ratio in 192c 
was 10 to the 53 cases treated, and in 1929 was 
97 reports for 129 cases. Despite the increase ii 
the total number of cases of appendicitis, drainag: 
has been used to a greater extent. Ether is th: 
anesthetic of choice but spinal anesthesia ha- 
been used increasingly during the last few years 

The average hospital stay for all cases was 20. 
days; for the 741 uncomplicated cases 16.6 days 
and for the 102 complicated cases (those requirin; 
more than 30 days’ stay) 44.8 days. An explana 
tion for the length of stay probably lies in the typ 
of cases received in a city hospital. Eight hundre 
and forty-three patients were operated upon, an 
no drainage was used in 481. Wound infectio: 
of all degrees of severity were noted in 121 case 

The most striking feature of this survey ha 
been the marked improvement in hospital record 
for they now contain all facts which should be 
part of a complete history. This improvement in 
case records was noted directly after the institu 
tion of the monthly staff conference. 


Josepa L. Pretrer, M.D., AND WALTER 
O’ConNELL, M.D., Brooklyn: At St. Catherine s 
Hospital staff conferences have continued unin- 
terruptedly since November, 1919, with the « 
ception of the summer months and two sessi 
set aside as memorial meetings. In an attempt |o 
evaluate the conferences, a study of acute ; 
pendicitis was undertaken which led to the follo 
ing conclusions: 


J 


1. Staff morale has definitely improved. 

2. Records are distinctly better as shown by more « 
plete histories, more thorough physical examinations, 
provement in nurses’ notes; operative records are 
finitely better but still leave much to be desired. 

3. Co-operation, with closer integration of the patho 
and X-ray departments, is an outstanding product of 
staif meeting. 

4. Consultations, both pre-operative and postopera! 
have increased in number. 


5. It is disappointing to note that the incidenc: of 
autopsies is low. In this group of 175 deaths, record~ of 


only 4 autopsies are found, a much lower percentage 
the average for all deaths in the hospital. 

Special conclusions to be considered are: 

1. Pre-operative care. So far as could be determined, 1) 
pre-operative care was adequate. No patient was oper ted 
on without careful history and physical examination | ing 
recorded. Blood examination was made in every inst::ice, 

















ind when indicated further laboratory work was done, 
including X-ray examination to exclude pulmonary le- 
ions, 

2. Operation, including anesthesia. Greater care has 
cen exercised in the description of operative findings, 
noted more particularly in the later years of this study. 
()perating time shows little variation from year to year. 
here has been a slow but unmistakable tendency to adapt 
he anesthetic to the patient. 

3. Postoperative care. Progress notes show that pa- 
tients have been followed with care and clinical alertness, 
ind consultations have been more frequent. Not a single 
nstance of postoperative neglect was detected. 

4. Morbidity. The average hospital stay has varied 
little, from 16.6 for 1929 as compared with 18.9 in 1920. 

5. Mortality. The death rate shows small fluctuations 
from year to year, with the most favorable showing of 3.1 
per cent in 1929. The real significance of this cannot be 
determined; it may mean a year of unusually good ex- 
perience or may represent a lower level of mortality. The 
fact that both morbidity and mortality for 1929 were below 
the mean for the decade may mean that future averages 
will be better. 


If improvement is to continue it is believed the 
present organization and conduct of the meetings 
should be modified, that is, the staff conference 
committee and the hospital management will have 
to submit for consideration of the staff an annual 
audit of the mortality for the preceding year. 
The clinical records of the 175 deaths in this series 
are to be analyzed carefully and presented at a 
future staff meeting. The greatest hope of better- 
ing conditions lies in group presentation and 
group study. 
rE CO-ORDINATION AND INTEGRATION OF 
GYNECOLOGIC-OBSTETRIC SERVICE IN 
ERAL HOSPITAL 


CHARLES A. Gorpon, M.D., Brooklyn: That 
the specialist should be able to render special 
service a little better than anyone else needs no 
proof. While there is but little difference of 
opinion in the allocation of some physical condi- 
tions to a special field of surgery, the division 
seems not quite clear in regard to gynecology and 
obstetrics. 

Since both gynecology and obstetrics are con- 
cerned with the function of reproduction in all its 
phases, the two should not be separated. Gynecol- 
ogy should not include surgery of the breast nor 
deal with any lesion not directly concerned with 
the process of reproduction. Surgery of the ab- 
domen is constantly changing as is pelvic surgery, 
and because of special complexities the former 
belongs in the realm of the general surgeon, the 
latter to the gynecologist. The gynecologist must 
be a surgeon, but his work is not simply a special- 
ized branch of surgery for he must have a thorough 
knowledge of obstetrics. The obstetrician must 
be able to cope with situations demanding surgical 
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intervention. Abortion, extra-uterine gestation, 
hydatidiform mole, ruptured uterus, and the 
multitude of lesions following puerperal infection 
are his province rather than that of the gynecolo- 
gist or general surgeon. Gynecologists should con- 
trol or direct the irradiation of cancerous growths 
since radiotherapy belongs to the gynecologist and 
roentgenotherapy to the roentgenologist. Urology, 
surgery of the appendix, kidney, or gall bladder do 
not belong to the gynecologist unless frankly 
pathological conditions are discovered in the 
course of a pelvic operation. 

The department should be under one head 
(subordinates rotating between the two special- 
ties) and should function as one service. Pro- 
vision must be made for consecutive call emer- 
gencies, yet they should be handled by the first 
staff member available. College affiliation is de- 
sirable. Attendance at general staff conferences, 
follow-up, social service, appraisal of end-results, 
and maintenance of out-patient clinics are also 
vital. Harmonious reciprocal relations are neces- 
sary between such a department and the others. 

Illustrative of smoothly functioning depart- 
ments of gynecology and obstetrics are those at 
St. Catherine’s Hospital and at Greenpoint. 
During the last 12 years over 20,000 deliveries 
and a very large number of associated obstetrical 
conditions have been managed by the depart- 
ment of gynecology and obstetrics, with steadily 
diminishing friction and with constant growth of 
the department. Since obstetrics cannot function 
properly alone and since the general surgeon is 
not qualified to act as a gynecologist, it is de- 
sirable that obstetrics and gynecology be com- 
bined in the general hospital. 


A PLAN FOR THE ORGANIZATION AND CONTROL OF 
THE COURTESY STAFF IN A GENERAL HOSPITAL 


Joun M. ScANNELL, M.D., Jamaica, New York: 
The perfection of organization of a courtesy staff 
depends largely upon (1) a proper relationship 
between the board of managers and the medical 
board with reference to professional staff appoint- 
ments and (2) a real appreciation on the part of 
both groups of their responsibility to the com- 
munity. The appointment of staff members by 
either group without regard for the wishes of the 
other is to be avoided. The agency of final 
authority in the matter of staff appointments, 
however, is the board of managers. As exemplified 
in the Mary Immaculate Hospital, the point of 
contact between the two groups is a frequent 
joint meeting of the executive committees of each, 
and, in addition, the chairman of the board of 
managers’ executive committee is available for 
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the medical board meeting. There is no member 
of the medical board on the board of managers. 

It does not seem that proof is needed to show 
that a community is better off with its entire 
group of perhaps 200 doctors having the privileges 
of a well organized hospital than when only 30 or 
40 physicians have such advantage. In the case 
of Mary Immaculate Hospital it is certain that 
the 150 members of the courtesy staff are by such 
affiliation enabled to practice medicine the better 
and their patients are the recipients of better 
service. Nor have the members of the attending 
staff suffered in any way. Every ethical doctor 
should be connected with an approved hospital in 
his community; if not, he is likely to drift to a 
private sanitarium where scientific standards are 
generally low. 

A plan initiated by the board of managers of 
Mary Immaculate Hospital provides that a 
doctor desiring to become a member of the pro- 
fessional staff make written application, stating 
qualifications, to the board of managers. Ap- 
plications must be accompanied by letters of 
recommendation from two reputable physicians, 
and the applicant is asked to specify whether he 
desires membership with ordinary privileges, with 
privileges for dental surgery, or with special 
privileges. The applicant must also agree to be 
bound by the professional rules of the hospital, 
the laws of the Catholic church in relation to 
obstetrical and surgical practice, and the American 
College of Surgeons’ pledge against fee splitting. 

Membership with ordinary privileges gives the 
physician the right to use the hospital and its 
facilities for the practice of medicine and minor 
surgery, also for the care of normal obstetrics, 
including plastic repairs and minor surgical pro- 
cedures. Membership with special privileges 
gives all ordinary privileges and the right to 
practice one of the following: removal of tonsils 
and adenoids; operations on the ear, nose and 
throat; operations on the eye; orthopedic opera- 
tions; urological operations; obstetrical operations 
(all the major surgical procedures including 
cesarean section); and major surgical operations. 
Each of these specialties constitutes a separate 
privilege and must be distinctly applied for and 
granted, except for the tonsil-adenoid operations, 
which are included under surgery of the ear, nose 
and throat. The privilege of major surgery does 
not include those of the other specialties. 

Applicants for special courtesy privileges must 
qualify under one of the following classes: Fellows 
of the American College of Surgeons, attending 
surgeons in a recognized hospital, or physicians 
with the following qualifications: 


1. Graduate of medicine for at least 5 years. 

2. Interneship for at least 1 year. 

3. Equivalent of 1 year’s postgraduate work in gross 
pathology, surgical anatomy, and operative surgery. 

4. A year of clinical assistance in the specialty applied 
for, a year of dispensary practice being accepted as equal to 
6 months of clinical assistance. 

5. A satisfactory personal operative record as certified 
to by the attending of the corresponding department afte: 
observance of the candidate’s record. 


In the case of tonsil-adenoid privileges, certifica 
tion of a satisfactory operative record by the 
attending laryngologist is deemed sufficient. 

Applications for courtesy privileges must be 
made in writing to the board of managers and re 
ferred to the medical board who recommends, 
rejects, or lists for continued consideration. No 
one except those who have been granted operating 
privileges, as mentioned above, may undertak: 
major operative procedures even under super 
vision, but physicians not so qualified may act as 
assistants at operations on their own patients 
The medical board decided that no surgical pro 
cedure is essentially and invariably minor, henc 
the ability of any staff member desiring to carry 
out some surgical procedure is referred to th 
surgeon on the service, not later than 24 hour 
before the operation is scheduled. Every 2 years 
the physician must make application for re 
appointment. Staff members are required to 
make clear their affiliations in all printed matter 
where their names appear, and particularly mem 
bers of the courtesy staff must include this fact 

The plan outlined has been in operation for the 
past 4 years in Mary Immaculate Hospital, 
Jamaica, New York. From a practical viewpoin' 
although several members of the courtesy sta’ 
feel that this plan is too strict, the board oi 
managers and medical board feel it is rendering 
the community a real service. 


IS THE PRIVATE PATIENT GETTING A SQUARI 
DEAL? 

Joun E. Jennincs, M.D., Brooklyn: 1! 
American hospital, striving still to be a refuge jor 
the poor and the sick, to care for few or man) 
private patients, to train a younger generation | 
hospital duties, to record properly the story ol |'s 
work, and to keep abreast of science, finds its:!/ 
urged to expand and faces a steadily rising 
capita cost with a diminishing quotient of ree! 
directly afforded to the sick poor. What more 
natural than to turn for help to an enlargement 0! 
the private pavilion? It seemed a fair working 
theory that the private patient should contri! 
his share to the support of the hospital and he is 
quite willing to pay all he can. The question 's, 
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how deep is his purse? He may feel that he should 
not be taxed to support the ward or the educa- 
tional activities. 

It is very hard for a layman to believe that life 
is safer in the general ward, yet this is true. From 
the ward as a center radiates the sacred and serene 
responsibility, the vigilant authority that the 
sisters of Florence Nightingale maintain. In the 
ward occurs that strange metamorphosis by which 
the care-free medical student becomes the faith- 
ful, trusted house-surgeon and later the valued 
resident on the private side, and later still 
assistant, associate, and chief. Is it not true that 
inadequate ward service means failure to train 
junior surgeons, that it means lack of experience 
and courage in the house staff, and a gradual 
weakening in the nursing staff? 


Discussion 


Dr. H. L. Foss, of Danville, Pennsylvania, 
stated that The George F. Geisinger Memorial 
Hospital, a 200 bed institution, holds weekly staff 
conferences, except during August. The attend- 
ance record for 1929 was 92 per cent for the staff 
of17 men. It is possible to make staff conferences 
so interesting that staff members cannot afford to 
miss them, the speaker said. The first portion of 
the staff conference at this hospital is given 
over to the presentation and discussion of 5 of 
the most interesting deaths for the week. The 
epitome of the patient’s history is shown upon a 
screen. The doctors who studied the patient, the 
interne who took the history, the medical con- 
sultant, the surgeon, and the pathologist then 
give their report of the case in turn. Photo- 
micrographs are shown and the organs, preserved 
according to the method of Lundquist of the Mayo 
Clinic are presented. Every interne is required to 
present once a year a paper covering some in- 
vestigative work or original research. 


REPORT OF THE STERILITY OF CATGUT IN 
RELATION TO HOSPITAL INFECTIONS 


FRANK L. MELENEY and MABEL CHATFIELD, 
New York City, reported in full the results of their 
study of catgut (see p. 430). 


IMPORTANT BASIC CONSIDERATIONS IN MAINTAIN- 
ING AN ADEQUATE X-RAY SERVICE 

Epwarp S. Biatne, M.D., Chicago: No hospi- 
tal can be regarded as properly equipped that does 
not have an X-ray department capable of serving 
patients and staff with adequate X-ray informa- 
ion. Such a department of an accredited hospital 
must be in charge of a physician roentgenologist. 
In establishing an X-ray department the floor 
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area, the physical equipment, and the personnel 
should be considered in detail, the probable in- 
come of the department being kept in mind. An 
analysis of the gross X-ray incomes from a num- 
ber of general hospitals discloses an average of 
about $120 per bed per year in the small hospital 
to $150 in the large hospital. This figure includes 
the income from out-patient or non-hospitalized 
patients. Based on the averages quoted here a 
normal expectancy of a 100 bed hospital (actual 
occupancy) is $12,000 a year and for a 500 bed 
hospital, $75,000 a year. 

The problem is to provide space and equipment 
for X-ray procedures as follows: (a) exposures— 
roentgenography, (b) developing—photochem- 
istry. 

In the hospital of less than 50 beds the number 
of potential patrons is so small that there is little 
likelihood of producing a profit in such an X-ray 
department. Therefore, space as well as equip- 
ment must be kept to a minimum. At least one 
room of not less than 150 square feet and a 
smaller one of not less than 50 square feet should 
be provided. It would be better to set a mini- 
mum of 300 to 400 square feet for these two 
rooms. 

The hospital of 50 to 100 beds should have a 
space of from 400 to 750 square feet to provide a 
room for combined X-ray exposure and therapy, 
a room for fluoroscopy, and a film developing 
room. The hospital of 100 to 150 bed capacity 
will need from 750 to 1,000 square feet of space 
divided into 5 rooms. 

Hospitals of 150 to 250 bed capacity will require 
from 1,000 to 1,500 square feet, divided into 5 to 8 
rooms; hospitals of 250 to 500 beds, from 1,500 to 
3,000 square feet and from 8 to 12 rooms; hospi- 
tals with 500 to 750 beds, from 3,000 to 5,000 
square feet divided into 12 to 16 rooms; hospitals 
of 750 to 1,000 beds, 4,000 to 8,000 square feet 
space assignment and from 16 to 24 rooms. The 
figures here given are to be considered as average 
requirements. 

If the X-ray service be largely a mixed one it 
would be best placed on an upper floor convenient 
to the department of pathology. If it serves a 
large out-patient service it will best be-located as 
near the hospital entrance as possible; if much 
accident and fracture work be done, near the 
surgical operating rooms. In the largest hospitals 
an entire wing should be assigned. Under no 


circumstances should the department be placed 
in the basement. 

It is hardly likely that any outline could be 
written at this moment that would be correct for 
any but the briefest period of time because of the 
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constant changing and perfecting of apparatus. It 
seems safe to prophesy that sooner or later shock 
proof X-ray machines will replace standard equip- 
ment now in use. Another change in X-ray 
apparatus design points to the every day use of 
100 milliamperes at upward of 100 kilovolts for 
ultra rapid film exposures. 

X-ray installations for the smallest sized 
hospitals should have equipment that can be used 
for X-ray film exposures, fluoroscopy, light or 
superficial therapy. A hooded hand fluoroscope, 
Coolidge tubes and a tube holder, and a Potter 
moving grid which is part of a special X-ray 
table, together with intensifying screens, are 
desirable. 

The hospital of 50 to 100 beds will need an 
X-ray transformer giving at least 140 kilovolts, 
together with a special combination fluoroscopic 
table with tube stand, Potter grid, and stereo- 
scopic cassette shift. The too to 150 bed hospital 
will need a separate fluoroscopic equipment but 
this may be energized by the same X-ray trans- 
former used for film exposures. The hospital of 
150 to 250 beds will require separate equipment 
for X-ray exposure, fluoroscopy, and therapy. 
Hospitals of 250 to 500 beds require two separate 
equipments for X-ray exposure work and equip- 
ment for special diagnostic procedure, as well as 
added facilities for film viewing, additional tubes, 
screens, and cassettes. 

It is best to figure on the enforced use of the 
acetate base safety film in spite of its increased 
cost over nitrate base films. Film wastage should 
not be countenanced, but reduction in the number 
of films made for diagnostic purposes will result in 
lowering the X-ray standards. In spite of the 
relatively high cost of screens, they must be re- 
placed as soon as blemishes occur. 

Average figures for installations in a number of 
hospitals shows that the amount is from $50 to 
$75 per bed in the large hospital and approxi- 
mately $100 per bed in the small hospital, with a 
minimum of $5,000 for the smallest practical 
equipment, which sum includes all apparatus and 
office furnishings, but not the cost of radium or 
equipment for handling it. Operating costs for 
materials such as films, chemicals, tubes, and 
screens average about $25 per bed a year. Also to 
be figured in the cost of operating the department 
is depreciation, which should be estimated as at 
least 15 per cent per year of the original cost. 

Since the smaller hospital usually finds it im- 
possible to have a full time physician roentgenol- 
ogist, a part time director is feasible in this event. 
‘The following personnel schedule is suggested for 
the various sized hospitals: 








Less than 50 beds—part time roentgenologist, part time 
technician. 

50 to 100 beds—part time roentgenologist, half time 
technician, part time stenographer. 

100 to 150 beds—part time roentgenologist, full time 
technician, part time stenographer. 

150 to 250 beds—quarter time roentgenologist, 2 ful! 
time technicians, part time interne, full time stenog 
raphers. 

250 to soo beds—part or full time roentgenologist, 2 
technicians, medical assistant, an interne, a nurse, « 
clerk-stenographer. 

500 to 750 beds—half or full time roentgenologist, 1 or 
full time assistant roentgenologists, senior technician, 
3 to 5 X-ray technicians, 1 dark room technician, : 
interne, 1 nurse, 2 stenographers, orderlies. 

750 to 1,000 beds—full time roentgenologist, 2 or 3 
assistant roentgenologists, senior technician, 4 to 
X-ray technicians, 2 dark room technicians, 1 or 2 
X-ray internes, 2 or 3 nurses, 2 stenographers, orderlic 


The compensation for the part time roent- 
genologist should be based upon the full earning 
power of the individual whose services are desire«. 
The percentage basis of compensation, moreover, 
is productive of best ultimate results as it gives an 
incentive to greater effort. Experienced observers 
advise that it is best to base the return on gross 
rather than on net income. An optimum seems 
to be a third of the gross income. Compensation 
of assistant roentgenologists and other medical 
personnel often consist of a small salary increasing 
with each year of service, plus room, board, and 
laundry. Senior technicians who have unusual 
skill receive salaries of $200 to $300 per month. 


AUTOPSIES, THEIR VALUE, AND CERTAIN FACTORS 
THAT WILL INFLUENCE THEIR INCREASE 


B. Henry Mason, M.L., Waterbury, Con- 
necticut: Autopsies are regarded as of so great 
importance to graduates during their interneship 
that hospitals showing a low percentage are not 
considered as desirable appointments. 

It has been claimed that inaccuracy in diag- 
nosis runs from 20 per cent to 75 per cent accord- 
ing to different authors. Going over the last 100 
cases on which postmortem examination was }<r- 
formed at Waterbury Hospital, a gross error of 
24 per cent in diagnosis was shown. 

Admitting that it is desirable to secure as many 
autopsies as possible, what are the factors to be 
considered in an effort to increase the number? 
A general awakening of interest on the part of the 
medical profession, hospital resident, and internes, 
establishment of co-operation between the funeral 
directors and the hospital, and better quarters and 
equipment for pathological work are but a few ol 
the factors which have brought at Waterbury 
Hospital during a two year period an increase in 
autopsies from 4 per cent to 40 per cent. 
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One of the most important considerations in ob- 
taining permission for a necropsy is to have 
established such a cordial relationship with the 
patient’s family that they believe the patient has 
had the best professional care and the most 
sympathetic treatment possible, hence are willing 
to co-operate in the request for an autopsy. 

Illustrating the general apathetic attitude of 
clinicians relative to securing autopsies, 10 
representative hospitals in southern New England, 
each with over 200 deaths the past year showed a 
number of autopsies ranging from 1 per cent to 
40 per cent. 

The question as to the proper person to ask per- 
mission has been answered in a few hospitals by 
appointing a single individual from the permanent 
staff with the idea that he would develop an un- 
usually successful approach. At Waterbury, and 
in the majority of large hospitals, it is felt that 
autopsies should be obtained by the person in 
closest contact with the patient’s family, as a rule 
the interne, or the family physician when the 
latter has had practically exclusive care of the 
case. The interne makes a careful explanation as 
to what constitutes an autopsy, and knowing that 
the first reaction is apt to be a refusal he is not 
discouraged. He explains that the body is not dis- 
figured, that an autopsy is always beneficial to 
society at large and that tumors or other condi- 
tions may be revealed which will prove of valuable 
information to the family, and adds that a sum- 
mary of findings is sent to the nearest relative. In 
case of failure he calls the resident and perhaps 
the visiting physician to talk with the family. 
Upon granting permission, the nearest relative 
signs a printed form providing for any restrictions 
requested by the family and these should be 
rigidly observed. The physician on the service is 
then notified, together with several other staff 
members, and notice of the autopsy is posted. 
Internes are supposed to attend all autopsies and 
each interne is assigned to assist at autopsies for a 
period of 2 months. There is a necropsy register 
showing date, name of patient, and names of 
physicians present. 

A lack of consideration for the rights of funeral 
directors due to the manner in which bodies are 
handled often leads to an antagonistic attitude. 
To overcome such complaints a conference was 
arranged at which representatives from both 
general hospitals and the funeral directors of 
Waterbury were present to discuss technique to 
be observed in performing autopsies. 

At this point attention is directed te an article 
by Arthur H. Chandler, entitled “Report of the 
Committee on Autopsies of the New England 
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Hospital Association” which appeared in the New 
England Journal of Medicine, April 22, 1926. 
There is so muck of value in it that it should be 
called again to the attention of those interested in 
this subject. 


THE ABSORPTION OF SPECIAL CHARGES 


L. C. Austin, Milwaukee: In discussing this 
problem a hypothetical hospital containing 150 
beds with 80 per cent occupancy is considered. 
On the basis of 10 days’ average stay, about 360 
patients would have been cared for per month. 
For an even figuring basis the per capita cost per 
day is placed at $6.00. Therefore the expenses for 
one year would be $259,200. The hospital has 30 
private rooms which average $6.00 a day, 44 
ward beds at $4.00, 15 ward beds at $3.50, 31 
ward beds at $3.00, and 30 cribs at $1.50. These 
rates on a basis of 80 per cent occupancy will 
bring the hospital $157,096 in annual revenue, a 
sum that is about 60 per cent of the hospital’s 
total running expense. It will be noted that of all 
the beds only 20 per cent of them are meeting the 
total cost per day and that with an 80 per cent 
occupancy there will be an actual loss in money. 
This shows an improper distribution of beds and 
is the reason why the hospital which has increased 
its total number of patients has usually not in- 
creased its income faster than its expenses. 

From an analysis of 15,000 patients’ accounts 
in the past 3 years it is found that out of every 
dollar paid by the patient he spends: 


$0.60 for room, 
.035 for nurses board, 
.003 for telephone, 
.074 for operating room, 
.054 for anesthesia, 
.org for drugs, 
.o21 for dressings and bandages, 
.087 for X-ray, 
.069 for laboratory, 
.o1g for delivery room, 
.o15 for physiotherapy, and 
.005 for occupational therapy. 


This shows that 40 per cent is spent for extras. 
But the fallacy of charging on this basis is that 
not every patient receives all the services enumer- 
ated. Particularly, it is a hardship on the private 
rooms which are already paying for their expenses. 

If the patient were willing to pay the average 
cost of approximately $6.00 per day, the bill 
might be divided as follows: 


$0.70 administration, 
1.20 food, 
.37 dietary, 
.65 medical, 
.58 housekeeping, 





$.82 school of nurses, 
.22 laundry, 
.55 heat, light, and power, 
.04 library, 
.26 X-ray, 
.38 laboratory, 
.05 occupational therapy, 
.06 physiotherapy, 
.O5 Carpenters. 

But here again the patient would be paying for 
something he did not receive. It will be noted 
that 38 cents is the cost per patient per day to 
run the laboratory. This amount multiplied by 
the total number of hospital days would give a 
total of $16,416 to run the laboratory for a year. 
Dividing this figure into room charge it is 11.5 per 
cent of the bed rate. Multiplying the amount 
taken from the patients per day for bed rates 
alone by 11.5 per cent will give $49.40, the return 
expected from the laboratory service to cover ex- 
penses. Using 12 per cent as a round number 
instead of 11.5 per cent and multiplying the bed 
rate charges by this sum we get a total of $60.18 
from all the beds for one day for laboratory ex- 
penses. Figured on 80 per cent occupancy this 
sum becomes $48.14 or a total charge per patient 
per day of about 40 cents. This sum multiplied 
by the total hospital days per month would give 
you $1,440, just a bit less than expenses in the 
laboratory department. The system is now some- 
what short of the goal intended, in that the 
patient in for 6 weeks might be continually paying 
for something he did not get. If the average days’ 
stay of patients is 10, then arbitrate; increase the 
12 per cent to 15 per cent, which will give $60.17 
instead of the $48.14 mentioned above. This 
would give an average cost to the patient of 50 
cents a day. Mount Sinai Hospital, Milwaukee, 
has such a plan, and since January, 1928, more 
than 14,000 patients’ accounts have been handled 
with less than half a dozen complaints regarding 
laboratory charges. 


A COMPARISON OF CERTAIN FACTORS ESSENTIAL 
TO THE SUCCESS OF A HOSPITAL 

Ratpu HveEstTon, Joliet, Illinois: Financing of 
the hospital should be a divided responsibility, 
the administrator financing the operating ex- 
penses from receipts from patients’ accounts, and 
the board of trustees financing all other expenses 
from other sources. 

Two main sources of loss in the hospital occur 
in the system of charges to patients and in the 
purchase of supplies. Patients are attracted by a 
one price policy and also by a low bed rate. In 
order to maintain a low bed rate, each special 
department must be financed separately. The 
hospital can get a far greater revenue from the 
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policy of a bed rate scaled as near cost as possible 
and a fair charge for all extra services than when it 
attempts to absorb all extras through a high bed 
rate policy. A definite scale of prices should be 
maintained. Exemplifying the fact that ad- 
ministrators of medium sized hospitals are often 
poor buyers, one hospital reports that in the first 
year after changing its policy, it showed an in- 
crease in general business of 10 per cent and a 
decrease in its cost of supplies of $5,700, the com- 
parative saving being 16% per cent. 

The following is an example of how a 125 bed, 
standardized general hospital, operated not for 
profit, can maintain a high type of service at 
moderate charges and yet not show a financial 
loss. Four years ago this hospital was operating 
at 50 per cent of its capacity and at a deficit of 
nearly 10 per cent of its earned income where 
today it is running a daily average of 75 per cent 
capacity and operating at a profit of 6 per cent 
of its earned income. 

Before reorganization, bed accommodations 
were 15 per cent for bassinets at $0.65 a day; so 
per cent for beds in wards ranging from $2.50 to 
$3.25; and 35 per cent for beds in private rooms 
from $3.50 to $6.00a day. The average charge for 
all patients cared for (bed, board, and nursing) 
was $2.92 a day and for extras was $1.75 a day, 
not sufficient to meet the operating cost. Account- 
ing records revealed that in one month, only 80 of 
216 patients had been charged for drugs and 
dressings, although there had been 105 operations 
and 26 births during that period. A revision, 
making a fair charge for all such services, im- 
mediately showed several hundred dollars per 
month additional revenue. 

Groceries had been purchased, without regard 
to competitive prices. Linen supplies were pur- 
chased from retail merchants at the retail prices 
less 10 per cent and frequently without the dis- 
count. Drugs, though ordered through a whole- 
sale firm, were billed through a local retail drug 
store. These are typical examples of the purchase 
policies of many hospitals. Supplies, previously 
distributed from 7 store rooms, were consolidated 
into one, with a special room for drugs, a perpetual 
inventory system was installed, and one person 
made responsible for the store rooms. Laundry 
sent out cost the hospital about $1,000 a month 
whereas when its own laundry equipment was 
reconditioned at a cost of $235 and the laundry 
done in thé hospital, an average saving of $500 a 
month was effected. 

Factors in the low daily average of paticnts 
were lack of co-operation between departments, 
frequent changes in nursing personnel, inadequate 
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laboratory service, and inability to get co-opera- 
tion of the administrator on routine procedures. 
During 26 months there had been 67 changes in 
the nursing department. In the 4 years of re- 
organization there have been only 9 changes and 
more than 50 per cent of the original personnel is 
still with the hospital. 

The clinical laboratory which for 21 months 
previous to the investigation averaged $261.00 
per month earned income, was reorganized at a 
cost of $2,700, a part time pathologist was em- 
ployed at a salary of $3,000 a year, and within a 
few months the laboratory was on a paying basis. 
By the end of the first year it showed a sub- 
stantial profit. New equipment was added to the 
X-ray department, prices were revised to meet 
recommendations of the medical staff and within 
a year its earned income had doubled. 

Educational requirements in the nursing school 
were raised from a minimum to that of high school 
graduation, and affiliation for certain subjects was 
formed with other schools. A monthly meeting of 
the executive committee of the board of trustees, 
the advisory committee of the medical board, and 
the administrator was instituted as an aid in 
settling hospital problems and in establishing 
better co-operation among the groups. 

When additional equipment required the ex- 
penditure of $10,000, this sum was met by raising 
the rates on 31 private rooms $1.00 a day, which 
met the approval of both doctors and patients 
since additional minor comforts were added. 

An analysis of hospital records shows that dur- 
ing the third and fourth years of the new plan 
there was an operating gain of $4,502.83 and 
$10,711.30, respectively. There has been a 
gradual increase in the charges to a patient per 
day and a gradual decrease in operating expense 
of a patient per day. Charges for board, room, 
and nursing have increased from $2.92 to $3.39 a 
day and charges for extras have increased from 
$1.75 to $2.20 a day. 


THE HOSPITAL’S TEACHING RESPONSIBILITY 


Joun E. Ransom, Baltimore: There are some 
310 teaching hospitals in the whole country, the 
staffs made up in large part of members of the 
faculties of the medical schools which control 
them. If one scans the worthwhile current 
medical literature he finds that a high percentage 
of it is produced by the faculties or staffs of these 
teaching hospitals. In most such hospitals there 
are at least a few men of outstanding professional 
ability whose attainments are such as to spur on 
the younger, less experienced staff members. But 
less than one per cent of the hospitals of America 
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have this stimulating contact with undergraduate 
teaching. Though there is a large number of small 
hospitals that can do nothing to obtain such 
advantages, many private general hospitals of too 
beds or more could greatly enhance their value to 
the community by giving thought to their teach- 
ing and research opportunities. 

About 4 years ago the writer became super- 
intendent of an approved hospital in a community 
with no medical school. Because of the fact that 
it was to have a complete new plant, the time was 
propitious for a program to improve the service in 
all ways and to develop resources along educa- 
tional lines. Among the first steps were the build- 
ing up and maintaining of more definite X-ray and 
laboratory services, in which eminent success was 
achieved. 

To stimulate interest in securing autopsies, 
weekly clinico-pathological conferences were con- 
ducted by the pathologist and a staff committee. 
These conferences have been attended by the 
more forward looking staff members and a goodly 
number of other physicians, and have had a 
marked influence in promoting better diagnostic 
work and more carefully written histories as well 
as developing the scientific atmosphere of the 
hospital. 

While waiting for a research department to be 
built, a room was provided for animal surgery and 
physiological experimentation. The first research 
included a study of pulmonary and cerebral em- 
bolism, bronchial asthma and hay fever, peritoni- 
tis, intestinal obstruction and absorption from the 
kidney pelvis. Each physician had available some 
service from laboratory technicians, and the 
pathologist’s collaboration was at all times an 
integral part of each investigation. A committee 
of the staff was organized, consisting of the 
pathologist, the roentgenologist, and one other 
appointed member to give direction to this in- 
vestigative work. Should results warrant publica- 
tion, the proposed articles had to be approved by 
this committee. As the result of the assistance of 
influential staff members, an appropriation of 
about $70,000 was granted to provide the addi- 
tional space and equipment needed. 

It was not expected to develop a research de- 
partment that would lead to some spectacular dis- 
covery, but to provide facilities in the hospital 
where men who wished to do so could study and 
experiment quite as much, if not more, for their 
own development than for any contribution to 
medical science. Along with the inauguration of 
this investigative service and the clinico-patho- 
logic conferences ward walks on both medical and 
surgical services were started. The percentage of 
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staff or charity patients was increased and de- 
partmental organization so developed that the 
work of the less experienced members could be 
better supervised. 


Discussion 


Dr. Meleney, answering questions put to him 
regarding catgut (see page 430), said that in 
the tests no evidence was found to show that of 
non-boilable, boilable, plain, or chromic catgut, 
one was more contaminated than another, but 
that it had been made a rule in their hospital 
to use only the boilable because in a series of 
infections that occurred non-boilable was the ma- 
terial used. He believes that chemical means of 
sterilizing non-boilable are less satisfactory than 
preparing it the same as boilable and then resatur- 
ating with moisture. He assented that each boil- 
ing of catgut does diminish its physical properties 
to some extent. For sterilizing the outside of 
catgut tubes he recommended Harrington’s solu- 
tion, the tubes to be in contact with it for at least 
t hour, preferably 24 hours. Asked as to whether 
he had any definite plans as to having some cen- 
tral organization control the manufacture of cat- 
gut, Dr. Meleney replied that he hoped the Ameri- 
can College of Surgeons would agree to demand 
this standard test if it were satisfactory, of 
all catgut firms whose products the college 
approved. One speaker called attention to work 
of the new commercial standards division of the 
United States Department of Commerce which 
tests products guaranteed by manufacturers to 
come under commercial standards practice. The 
discussion concluded with a motion, which was 
carried, to record approval of the catgut test pro- 
posed and to request the proper committee of the 
American College of Surgeons that it take the 
suggested action. 

Asked if it were advisable to permit free 
fluoroscopic use for the attending staff without 
supervision of the radiologist, Dr. Blaine stated 
that he considered this to be a dangerous pro- 
cedure and thought it should be permitted only in 
the presence of one of the qualified technicians or 
the roentgenologist himself. One speaker de- 
clared that in 3 hospitals with 100 to 400 beds, 
the overhead during the past 5 years was more 
than roo per cent of the primary cost of operating 
the department, this being actual cost of supplies 
and labor, exclusive of the roentgenologist’s 
services. Qualified auditors found that the pro- 
posed distribution of gross earnings of the depart- 
ments in two instances would have been excessive 
and would have resulted in a loss to the hospital. 
The speaker therefore recommended that before 


arbitrarily giving one-third of the gross earnings 
to the radiologist such a plan be verified by ac- 
countants. Dr. Blaine replied that though hi: 
figures showed a wide range, he failed to under 
stand how the cost of operation should be to 
per cent. 

In the discussion of Dr. Mason’s paper, it wa- 
stated that disparity in percentages of autopsie 
obtained by hospitals was largely due to the fac: 
that some included stillborns in the percentage, 
while others did not. On the basis that every cas 
admitted to the hospital and dying there is par 
of the postmortem percentage, one hospital in 
which internes made all the contact with th 
family was able for a 5 year period to obtain from 
76 to 84 per cent of postmortems. The percentag 
dropped to 74 per cent during the year the hospit.:| 
changed its pathologist and failed to manifes! 


interest in the interne’s success in obtaining the 


postmortem. When interest was stimulated the 
percentage again increased. In reply to the quer, 
as to what extent the autopsy should be carric:| 
out, Dr. Mason replied that if properly done the 
autopsy ought not to mutilate the body, hence a 
complete examination should be sought if pos 
sible. 

In response to the question as to whether }»:- 
tients receiving but one laboratory examination 
during their hospital stay object to the flat raic 
charge Mr. Austin repeated that there were fc. 
complaints once the scheme was explained to the 
patient. The compensation cases do not pay more 
than $8 for laboratory work regardless of how 
much they get. The pay patients in the hospital 
pay the expense of running the laboratory and the 
outpatient laboratory pays for all the charity 
laboratory work in the hospital, Mr. Austin 
stated. 

Dr. Morrill spoke on the remuneration ior 
radiologists and recommended that it be 50 per 
cent of the net earnings of the department, as an 
incentive to keep operating costs down. Referring 
to Dr. Mason’s paper the speaker said that «> a 
rule it is less difficult to obtain autopsies on 
private patients than those from the wards. In 
regard to absorption of special charges he =:id 
that the medical staff was more likely to op se 
flat rates than were the administrators. In the 
speaker’s hospital a plan is being considere:! by 
which one day’s board rate for the average sta\ 0! 
12 days is made the laboratory charge. Com- 
menting on Mr. Ransom’s paper, he said that «sa 
means of utilizing its clinical material one hos) ital 
holds a monthly clinical day which is attende: by 
staff members and other community physicias as 
well. 
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[HE RELATIONSHIP BETWEEN THE GOVERNING 
BODY, MEDICAL STAFF AND ADMINISTRATOR IN 
HOSPITALS 

E. M. Biuestone, M.D., New York City: 
Members of the governing board are responsible 
for the creation and maintenance of the hospital. 
‘hey are also in actual practice a court of appeal 
for all matters of an executive, judicial or legis- 
lative nature within the hospital. 

Hospital relationships with the patient must be 
adjusted to situations that are for the most part 
unprecedented. Decisions are, fortunately, with 
the governing board. One of the most important 
functions of this group is the selection of a com- 
petent staff. The duty of the board does not cease 
with selection, for staff members should be re- 
quired by their conduct to prove their right to 
retain favored positions. With the appointment 
of a competent staff the board is called upon to 
provide facilities and equipment. Then there is 
the problem of limiting the stay of the patient in 
ward or out-patient department according to the 
duration of his illness. In planning for the care 
of the sick it must be remembered that the right 
to prescribe involves the obligation to follow-up. 

How to strike a proper balance among the 
hospital’s functions in the realm of preventive 
medicine, curative medicine, medical education, 
and medical research, can be solved largely by 
means of the medical staff and the governing 
board meeting in harmony through a conference 
committee. 

The interest of the patient should be the 
criterion in guiding hospital relationships. It must 
be remembered that the social and medical ex- 
ploitation of the ward (“charity’’) patient in this 
age is made easy by his poverty. Too often he is 
considered public property, whereas adequate 
medical service is his right and privilege as a self- 
respecting member of the community. 

The hospital’s educational obligation should 
include the general practitioner if we would avoid 
a vicious circle in which, deprived of the stimulus 
to higher medical knowledge, he becomes more 
and more out of favor with his more fortunate 
colleagues within the hospital. The resident staff 
should be ready at all times to serve its seniors in 
all work of a medical nature and the super- 
intendent in administrative matters. 

The medical board may be considered as the 
advisory body to the governing board in all 
things medical. In doubtful cases recourse may 
be had to public medical opinion outside the 
hospital, but not without the best of reasons. The 
question as to whether the medical staff is to 
serve on a full time (paid) or part time (voluntary) 
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basis may be decided by the governing board, 
according to the economic status of the hospital. 

In a very practical sense the key position in the 
study of relationships is the office of the director. 
He, besides administrator, is the co-ordinator of 
all hospital activities. If the administrator is a 
physician, so much the better, but the essential is 
his social spirit and understanding. There is 
reason for disappointment over the failure of our 
medical schools to place more emphasis on social 
medicine, and the opportunities for social work 
and medical organization such as hospital ad- 
ministration offers. Greater effort should be made 
by organizations like the Hospital Standardiza- 
tion Department of the College to train and to 
hold a competent group of administrators. 


Discussion 


Dr. T. D. Sloan, of New York City, stated that 
the report of the executive committee of the Trus 
tee Section of the American Hospital Association 
in 1924 did much to clarify thinking on functions 
of hospital groups when it stated that trustees 
should determine policies, co-ordinate professional 
interest with community needs, maintain stand- 
ards, direct the administration, and furnish sup- 
port while controlling expenditures. Even though 
board, staff, and administrator have a common 
purpose, it is nevertheless necessary to exercise 
considerable tact to prevent friction in the work- 
ing out of the various duties, he added. The 
trustees by their right to appoint the staff and 
the superintendent have the most favored posi- 
tion. Moreover, they can remove officers should 
the occasion arise, but this function is far more 
difficult to exercise. 

Since the medical staff is the institution’s great- 
est asset, attending physicians should be selected 
with extraordinary care. New members should 
carry the recommendation of the senior members, 
should meet the highest ethical and professional 
standards, and should show an ability to co- 
operate with other members. The attending staff 
should organize themselves into a medical board 
for the purpose of increasing their efficiency by 
concerted action and to advise the trustees in 
professional matters. 

Regarding the relationship of the superintend- 
ent to the board and to the staff—the super- 
intendent is the servant of both the board and the 
staff. He serves the trustees by acting as their 
executive officer in carrying out their policies. He 
carries with him the authority of the board and is 
responsible to the board. He is the liaison officer 
between trustees and medical staff, Dr. Sloan con- 
cluded. 
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THE RESPONSIBILITY OF THE MEDICAL STAFF TO 
THE ADMINISTRATION OF THE HOSPITAL 

Josepn TEeNopyr, M.D., Brooklyn: After the 
policy of the hospital has been formulated by the 
governing board, the execution of that policy 
must be left to the hospital superintendent, with- 
out interference, but he should be willing to re- 
ceive advice from the medical board as a whole in 
medical matters. Relations of the medical board 
to the lay board should be through the super- 
intendent. Matters of policy, if contrary to good 
practice, should be taken up by a joint committee 
of these two boards. It is not advisable to have a 
member of the medical board on the lay board. 

The fact that the superintendent should have 
personal knowledge of the workings of all depart- 
ments makes him or her the most responsible 
person in the hospital. The more power such 
persons have the more successful will the institu- 
tion be, if they act wisely. Therefore, all requests 
should go through the superintendent’s office. 
Since the medical staff will come in contact with 
the superintendent more than any other in- 
dividual, such contacts on immediate matters 
should be made through the head of the various 
services so as to save the superintendent’s time. 
The medical board should take up its problems of 
nursing, drug supplies, etc., with the super- 
intendent at its monthly meetings. 

Contributions of money to the hospital by 
members of the medical staff should not be ac- 
ceptable to the lay board. The giving up of part 
of the doctor’s fee to the hospital is a bad practice, 
simply another form of fee-splitting. 

Instruction to nurses should be given by the 
medical staff but the training and discipline of the 
nursing group should not be a medical board 
matter except in an advisory capacity. Appoint- 
ment of internes should be made by the medical 
board and not by individuals. Approval by the 
lay board should be a matter of form except 
where specific information of detrimental charac- 
ter is available. The interne schedule should be 
planned by the medical board, the executive head 
having charge of the internesin the medical board’s 
absence. 

So that the institution may function as a whole, 
monthly meetings of the medical staff should be 
held to discuss medical problems. Departmental 
conferences are to be encouraged but not in lieu 
of monthly general meetings. Lectures for the 
laity on health problems should be given at stated 
intervals under the direction of the staff. Re- 
search work is to be encouraged. As one of its 
first problems, the Department of Hospitals of 
New York City took up the question of exchange 





of doctors with foreign countries. Men connected 
with the staff of the department will be sent to 
Germany for not less than three months to act as 
residents and the Department of Hospitals of 
New York City will accept their men in turn. 
The medical board’s relation to the medical pro 
fession of the community should take the form oi 
clinical instruction of local doctors not connected 
with the hospital. 
Discussion 

Dr. Paul Keller, of Newark, New Jersey, sai 
that one reason the medical staff is sometimes al 
most compelled to participate in medico-adminis 
trative affairs is the lack of expert direction on 
the part of the board of trustees and that thi: 
follows through in some respect to administrativ: 
officers. In business, in educational fields, boards 
of directors are made up of persons who under 
stand the particular problems involved, but board 
of trustees on the whole are men who have no! 
been trained in hospital administration, h 
stated. 

He believes that the boards of directors shoul: 
appoint the medical boards and the executive 
boards, not upon the recommendation of the 
medical staff. If the board needs advice in this 
respect the medical administrator or the chief o! 
medical services can be the adviser. After th 
executive medical staff is appointed by the boar: 
of directors, that committee should rotate each 
year. The duty of this committee would be largely 
that concerned with promotions, transfers froin 
one service to another, expulsion of physicians 
but not medico-administrative matters if it can le 
avoided. 

In the general discussion which followed, 01 
speaker stated that the superintendent could not 
get along without advice from staff members, but 
believed this could be secured in an informal way 
rather than by appointing standing committce 
for the purpose. Another speaker said he found, 
from years of experience, that harmonious resu!'s 
could be obtained with a member of the medica 
staff on the board of trustees and as a member 
the executive committee. Dr. Tenopyr, in closing 
the discussion, said he felt that he had not bee: 
understood. He repeated that the superintend: 
is the chief executive but is to take advice fron 
the medical board as a whole and not from « 
individual. Likewise the lay board is to meet with 
a group from the medical staff rather than wit! 
one man. He stated further that speaking for | 
physician, he had no desire to take part in th 
medical administration of the hospital but simply 
made requests for his needs to the superintendent. 
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TIE ROLE OF THE HOSPITAL BOARD IN THE SELEC- 
TION, APPOINTMENT, AND CONTROL OF THE 
MEDICAL STAFF 

Henry C. Wricut, Bath, Maine: The speak- 
er’s experience has been as president of the 
board of trustees of the Bath City Hospital, an 
approved institution of 50 beds. The staff of 
physicians and surgeons are residents of Bath and 
nearby towns and also associated physicians who 
enjoy the privileges of staff members, with the 
exception of not being permitted to vote nor to 
practice operative obstetrics or other major 
surgery. The staff members are privileged to call 
in any registered physician in good standing in 
any state. 

Nominations to staff membership, which must 
be confirmed by the board of trustees, require 
that candidates be graduates of recognized medi- 
cal schools, of good character and in good stand- 
ing locally, that they be registered by the state 
board of registration in medicine and surgery, and 
that they abide by the hospital’s rules and work 
harmoniously with the other staff members. It is 
wise to elect the new doctor to the associate staff 
for a year so that the quality of his work may be 
observed. Special appointments are made by the 
staff and confirmed by the trustees, and these 
appointees are full staff members, giving most of 
their time to the specialty. 

The staff meets once a month for discussion of 
mortalities, unimproved cases, and improvements 
relative to the surgical and medical work of the 
hospital. As the trials and nervous strain of the 
staff are constant, it should be the object of every 
board of trustees to help rather than to hinder by 
arbitrary dictation. A good superintendent can 
do wonders toward lessening the burden of staff 
and trustees and preventing misunderstandings. 

The control of the staff in a closed hospital pre- 
sents fewer difficulties than in an open one, and the 
former type will certainly rate higher. 


Discussion 


Dr. C. W. Moots, of Mentone, California, said 
it should be borne in mind that the board of 
directors is supreme in all matters relating to 
hospital management, and that all physicians are 
agents of the board. But since most of the board 
members are laymen, they should be guided by an 
officer experienced in matters professional, the 
superintendent. 

It may be necessary for the medical profession 
to be enlightened on the legal aspect of the ques- 
tion, hesaid. A kindly explanation of state supreme 
court decisions calling attention to the legal re- 
sponsibility of the board for all things occurring in 
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the hospital is sufficient to gain the support of the 
physicians. One state supreme court, in giving a 
verdict against the hospital, stated the only rea- 
son it did so was the fact that the board of 
trustees had not performed its duty, since the 
constitution of the hospital stated specifically 
that new staff members were to be appointed by a 
committee composed of members of the medical 
staff. It should be understood that either the 
constitution of the board or the by-laws of the 
staff must show clearly that staff appointments 
are to be made by the governing body. It is well 
to provide that appointments be made from a list 
submitted to the board by a qualification com- 
mittee of the medical staff. Indifference on the 
part of individual doctors, which often results 
from too long tenure of office can be prevented by 
limiting staff appointments to one year, Dr. 
Moots declared. 


THE ROLE OF THE DEPARTMENT OF NURSING IN 
THE PROMOTION OF THE MEDICAL AND ADMIN- 
ISTRATIVE AIMS OF THE HOSPITAL 


MarRIAN RottmMan, R.N., New York City: 
Nursing service is here defined as interpreted in 
the New York City Department of Hospitals. 
The nursing service of a hospital in this depart- 
ment is charged with the selection of both pro- 
fessional and nonprofessional personnel, the re- 
sponsibility of assignments and schedules of duty, 
distribution and control of medical and surgical 
supplies, linen and patients’ clothing, repair of 
apparatus used in bedside treatment, and in- 
struction of all groups. 

Ultimate responsibility is vested in the director 
of the nursing service, usually the superintendent 
of nurses. Any orders which the hospital superin- 
tendent desires to have the nursing staff carry out 
should be transmitted through the superintendent 
of nurses, and for the better management of 
problems relating to nursing service, daily con- 
ferences between these two officers are advised. 

Adequate supervision must be provided so that 
orders may be properly executed. No authority 
has as yet set up a ratio of supervision, but a study 
of representative hospitals shows the following 
ratios: one assistant superintendent of nurses to 
every 225 patients or to every 75 nurses, either 
student or graduate; for bedside supervision, one 
supervisor to every 75 patients and one to every 
25 student nurses or one to 40 graduate nurses. 
The general ratio of bedside nurses to patients in a 
general hospital was found to be 1 to 3 and in 
pediatrics, 1 to 2. A ratio of 1 to 2% for general 
hospitals would more jnearly meet the needs of 
patients and the medical staff. 
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Only those who can contribute to the morale 
and efficiency of the nursing service should be 
retained. Waste and abuse of supplies, heavy 
items in hospital economics, can be reduced to a 
minimum by supervision of ward personnel. With 
the increasing demands made upon the head- 
nurse, one woman can no longer be held responsi- 
ble for service on her ward, and therefore the time 
has arrived for assistant head-nurses. Frequent 
inventories and checkups and a system of direct 
exchange, will make it possible to have well 
equipped wards and to trace waste. Repair of 
apparatus is best handled under repair requisitions 
from the head-nurse or personnel supervisor. 

Since hours of duty add to or detract from 
morale, schedules must be given consideration 
though in times of emergency hours may be 
lengthened and duties increased. 

One of the most important functions of the 
nursing service is ward housekeeping. The head- 
nurse should have supervision over maids and 
porters in her ward. In some well organized 
hospitals the housekeeper has charge of all ward 
housekeeping as well, but the principle of one or 
two persons trying to supervise too large an area 
argues against it. Though, routinely, housekeep- 
ing is not the duty of the nurse, she should under- 
stand perfectly its principles so that she may be 
able to fulfill such duties when occasion demands. 
The head-nurse is one of the most important 
persons in the organization. 


THE DIETARY DEPARTMENT OF A MODERN 
HOSPITAL 


MartTHA WALKER, Philadelphia: With the ad- 
vances in medical science relative to nutritional 
disturbances, it becomes evident that the diet- 
ary department ranks with the pharmacy, the 
laboratory, and the operating room in saving life 
and affording relief from disease. The modern 
dietary department recognizes that the food re- 
quirements of the patient must not only be arrived 
at scientifically but the art of dietetics must be 
practiced in serving the food so as to please the 
patient. 

This department plays a very important part in 
the instruction of patients, student dietitians, 
nurses and physicians with regard to proper diet. 
It may also purchase the food, or assist in this 
task. The dietitian must be familiar with the 
principles governing the purchase of food that will 
be economically sound, scientific, and practical. 
She must plan varied menus both for patients and 
personnel and must have an intimate knowledge of 
food chemistry. In many hospitals the dietary 
department furnishes a visiting dietitian to go 
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into the patient’s homes and instruct them in the 
purchase and preparation of food prescribed by 
the physician. Without this help the physician’s 
advice is not productive of good results. 

The dietitian must make a study of the various 
mechanical devices recommended for dietary de- 
partments and she should have a knowledge oi 
housekeeping. She is also required to be well in 
formed on the preparation of food and kitchen 
management and check on all food served so as to 
prevent waste. She computes daily the number oi 
meals to be served and the supplies necessary so 
that no excess amount will be purchased. In 
addition, each day’s market report must be gone 
over and foods selected for the next day. 

The fact is acknowledged that adjusting food to 
the needs of most patients, keeping per capita 
cost within reasonable limits, and following 
market supplies are all more or less routine duties 


‘of the dietitian. It seems likely that if simple 


routine work is done as quickly as possible and the 
time saved is devoted to study of unusual 
problems, much good can be accomplished. As 
every patient is a guest of the hospital, he should 
have not only adequate food, but good food, well 
cooked and appetizing. 

A better understanding of the dietary depart- 
ment on the part of physicians is needed, and 
many criticisms could be reduced if physicians 
would more frequently discuss their diet problems 
with the dietitian. 


CENTRAL CREDIT BUREAU SERVICE FOR 
HOSPITALS 


Lewis S. Grissy, Philadelphia: Realizing that 
credit and collection in the medical profession is 
not the regular merchandising practice, the oflice 
treatment of the individual case is handled accord- 
ing to personal circumstances. Yet why should 
the doctor or the medical institution suffer 
financial loss because of the high plane of patient- 
relationship? 

Aid in centralizing information concerning the 
paying habits and financial responsibility is the 
purpose of the Hospital Section of this Bureau. 
Would it not interest the hospital to know that 
the patient who demands the most costly service, 
is never satisfied with it, and yet possibly insists 
upon remaining 3 weeks for a reason best known 
to herself, has treated two other hospitals in the 
same way and has not paid more than 10 per cent 
of the combined bills? To be practical in oilice 
methods does not detract one iota from the 
prestige of the professional person. 

The National Retail Credit Association with 
international affiliations, headquarters in 5t. 
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Louis, a membership of more than 17,000 retail 
credit grantors and professional men, directs a 
service department of 1,150 official, responsible 
credit bureaus covering the United States and 
Canada. Pittsburgh, New York, and Philadelphia 
have professional sections for the work. 

Member hospitals submit under secret, con- 
fidential code the names of non-paying patients. 
At regular intervals the bureau submits a con- 
fidential report that names listed are considered 
non-paying, a report that is made as often as 
members submit data. The member hospital is 
privileged to buy at cost plus handling any one of 
a series of 12 collection aids, carrying seal of the 
local bureau and the national organization. 
One of such services collected over $5,000 from 
retail profit and loss accounts in three months, 
summer of 1930. 


THE COST OF HOSPITAL CARE 


Joun M. Smiru, Philadelphia: Though the 
quality of essential care in the wards is the same 
as in the private room or semi-private room, and 
despite the fact that most hospitals have all three 
classes of beds, human nature is such that many 
persons want service of a more luxurious type 
than can be afforded. While this type of patient 
may be paying installments on an automobile or 
electric refrigerator, it has never occurred to him 
to accumulate something to pay medical costs for 
the serious illness that eventually comes. To 
educate him to his responsibility is quite im- 
possible because constantly more young people are 
growing up and must become somewhat mature 
before they can acquire the wisdom of thrift. 

The states have passed workmen’s compensa- 
tion laws requiring employers to carry insurance 
to pay employees for time lost on account of 
occupational injuries and to pay hospitals and 
physicians for services rendered such patients. 
Recently there has been a tendency to have this 
insurance cover persons suffering from occupa- 
tional diseases. As the next step these laws should 
be amended so as to require the employer to re- 
tain for the insurance carrier from the pay of each 
of his employees, a sufficient amount to cover the 
cost of insurance to pay for loss of time and 
hospital and physician’s bills due to diseases and 
injuries other than occupational. This would 
mean that all employed persons would be auto- 
matically covered by such insurance by virtue of 
their being employed. The amounts provided for 
loss of income should be in an established ratio to 
the income, never equal to it. The amount for 
hospitals should be fixed by the state, the hospital 
and medical associations, and paid directly to the 








HOSPITAL STANDARDIZATION CONFERENCE 657 


hospital or the physician. An approved list of 
hospitals, compiled by the state with the inter- 
ested associations, should be provided from which 
the patient may choose. The employer or the 
insurance carrier must have the right of inspec- 
tion of the patient and access to records. Such 
insurance could be carried with licensed com- 
panies or with a state insurance fund. 

In addition, insurance companies should pro- 
vide that for services rendered for hospitalization 
under the care of licensed doctors, payment shall 
be made direct to such hospitals and physicians. 
Such accident and health policies should be so 
worded that they are not as easily cancelled as at 
present and the usual list of allowable diseases 
omitted so that when patients are confined in 
hospitals there will be practically no exceptions 
other than obstetrical cases and those provided 
for by workmen’s compensation laws. 

Another way of providing for the care of the 
person in moderate circumstances could be 
through bequest insurance though this would not 
be effective so soon. Established companies are 
glad to write such insurance which provides that, 
following payments of a specified premium for a 
fixed period, the carrier will pay to a designated 
hospital a certain sum of money to be placed in 
its endowment fund, the income to be used to 
support the moderate priced service. As an in- 
ducement, the patient’s hospital bills might be 
discounted while he kept up premium payments. 
To secure admission to said hospital the case 
would, however, have to come within the adopted 
rules of the hospital regarding types of cases 
accepted. 


THE PATIENT’S IMPRESSION OF A HOSPITAL 


J. H. SNoxeE, M.D., Bryn Mawr, Pennsylvania: 
Are patients ever aware of the enormous amount 
of effort constantly put forth in their behalf? The 
average person has only a superficial knowledge of 
the clinical work being done for him. He does not 
know whether a thorough physical examination 
has been made, whether the latest surgical 
technique has been followed, and so on. He is no 
judge of the proper treatment clinically, even 
when such things are explained to him. 

It follows then that a patient’s estimate of a 
hospital must be based upon things he knows 
about—the attitude of the personnel, the food 
service, etc. Unless the patient is comfortable in 
mind as well as in body the most skillful treat- 
ment will not be fully appreciated by him and 
may lose much of its effectiveness. 

Consider the state of mind in which a patient 
enters a hospital. He is not normal. He is about 
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to pass through a very trying and entirely new 
experience, hence his normal poise and control 
desert him. While in this frame of mind he is sub- 
jected to a list of questions. Often he is very slow 
about answering questions which to the ques- 
tioner are perfectly simple, but the latter should 
remember that he has put such queries many 
times but to the patient they are entirely new. In 
many institutions kindly, quiet mannered people 
make this routine as little of an ordeal as possible. 

If the patient is not dealt with kindly and justly 
in his view, the institution not only loses a friend, 
but makes a real enemy. What can be done to 
remedy such conditions? In many instances, 
having them called to attention will be sufficient. 
The first suggestion is to get the impressions 
hospital routine makes on patients. The admin- 
istrator’s own attitude toward these conditions 
and that of his staff will go far toward helping. 


THE CENTRAL DRESSING AND SUPPLY ROOM 


Tuomas J. Ryan, M.D., Philadelphia: Pre- 
vious to the institution of a central dressing and 
supply room at Misericordia Hospital, a physician 
dressing cases would use 4 different trays with the 
services of 4 different nurses; the fact the trays 
were not uniformly prepared resulted in borrowing 
from other floors. Nurses were not uniformly 
trained in the art of preparing dressings and their 
assistance was not dependable. The hospital, 
moreover, was confronted with a large expense 
account for cotton, gauze, and adhesive. In 
October, 1924, the central system was instituted. 
All dressing trays, instruments, hot water bags, 
etc., were collected and an inventory taken. A 
graduate nurse was placed in charge of the 
dressing room and was allotted 5 undergraduate 
nurses who spent 10 weeks on each service, such as 
sterilization, dressing, cleaning instruments, etc. 
One graduate nurse served on night duty for 2 
months. 

This system immediately improved the dressing 
technique by centralizing responsibility for sup- 
plies. Should the physician wish a change in his 
form of dressing it is very easily accomplished by 
conveying his desires to the one nurse in charge. 
Intravenous trays are always in perfect condition, 
and every surgical dressing is done with the same 
technique. The required instruments, towels and 
gloves are packed and sterilized and are not used 
again until washed, boiled, and dry sterilized. 
With the good care resulting from central re- 
sponsibility it is found that the best instruments 
may be secured. 

To the surgeon visiting the hospital every day 
this central system is unusually gratifying as he 


simply calls the dressing room for a nurse who 
immediately answers with a dressing carriage and 
remains until his work is completed. His requests 
are carried out in detail, his day’s work made 
lighter, the patient’s stay pleasanter and shorter. 
The cost of supplying gauze, adhesive, cotton, and 
bandages to 16,677 patients in 1923 was $6,755.20 
or $0.40 per patient while in 1925 the cost for 
23,000 patients was $3,988.51 or $0.17 per patient. 
In 1929 the average was $0.16 per patient, and 
the average for all the years, excepting 1923, was 
$0.15 74. eal 
Discussion 

In reply to questions on her paper Miss Walker 
stated that she believed a 200 bed hospital with 
104 student nurses should have 2 dietitians. It 
was her opinion that a good dietitian could save 
her salary in laboratory and food. The dietitian 
should not charge a staff physician for arranging 
diets to be used by patients in their homes, she 
felt. 

Questioning of delegates present revealed that 
food costs, including serving and overhead, varied 
from 18 cents to 70 cents a meal. A menu with a 
choice of food was suggested as a means of increas- 
ing the patient’s satisfaction with hospital meals. 
The problem of keeping food hot was solved in 
one institution by a so-called portable cafeteria 
and the use of insulated containers. 

The question was put to Mr. Smith as to 
whether soliciting past contributors for bequest 
insurance would not deter them from making 
current contributions, to which he replied that 
the insurance plan would be more successful in 
reaching persons who were not likely to be large 
contributors under ordinary circumstances. He 
urged that the community hospital conduct a 
financial campaign every 3, 4 or 5 years. Re- 
ferring to compulsory insurance for all employed 
persons, Mr. Smith asserted that the plan was not 
revolutionary but merely another step in work- 
men’s compensation. 

It was pointed out in the discussion of Dr. 
Snoke’s paper that kindly considerate persons to 
take the new patient to his room, carefully chosen 
orderlies, and helpful, courteous telephone opera- 
tors would do much to create a favorable im- 
pression upon patients. Expressions were voiced 
in favor of the central supply room as a con- 
venience and an economy. 


HOSPITAL PROBLEMS ARISING OUT OF THE 
CARE OF HIGHWAY ACCIDENT CASES 


EmIL FRANKEL, Trenton, read a paper on high- 
way accident cases which is published in ful! in 
this issue (see page 561). 
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A NEW METHOD OF RECORD ROOM FILING 

JosrpH TurNER, M.D., New York: The fol- 
lowing is an exposition of what a 3 years’ test 
at Mount Sinai Hospital has demonstrated to be 
an effective and economical system for a hospital 
record room. 

Somewhat previous to instituting the new 
system all charts were grouped according to dis- 
ease and each service followed its own nomen- 
clature. These were bound in heavy volumes at 
the end of the calendar year. The defects of such 
a system need not be enlarged upon. It is only 
necessary, for example, to point out that menin- 
gitis was to be found in all service classifications 
and therefore in as many volumes, and research 
requiring study of the records was so laborious as 
to discourage at the outset. Likewise, binding in 
volumes caused separation of patients’ histories. 

The new system aimed to provide easier han- 
dling and filing, to make the charts complete, to 
collect the life medical history of the patient in 
one place and in one binder, to develop a system 
of disease and operation nomenclature which 
would be complete, to settle definitions of com- 
plications, sequel, etc., to identify patients by 
ward and service, to provide machinery for 
statistical studies in any direction or in any com- 
bination and to do so without increasing per- 
sonnel or cost. 

It was decided to select a ready-made nomen- 
clature which came nearest to meeting staff needs, 
one used by a number of Boston hospitals, which 
provided a cross index and permitted alterations 
and additions. At the same time, the traditional 
collection of histories into volumes by service 
and disease was abandoned and instead they were 
collated as unit histories, bound so as to permit 
change, and bearing the admission number. 

A description of some of the printed forms used 
in the patients’ charts may be of value. One of 
these, the patient’s alphabetical index card, lists 
data which the hospital finds useful on admission 
of the patient and on the opposite side shows the 
diagnosis. A feature is the admission number 
which follows the patient all through the hospital 
and is the number by which the complete chart is 
filed. In case of re-admittance, the patient re- 
ceives a new number and when he is again dis- 
charged, the new record is filed with all previous 
ones, the later number being placed on the cover 
of the folder and filed according to it. At the same 
time a blank cover sheet with the old number is 
placed in its former location with a note referring 
to the newer number and location of the chart. 

While the patient is in the hospital, the alpha- 
betical card stays in a small card index on the 





HOSPITAL STANDARDIZATION CONFERENCE 659 


nurses’ desk to serve as a current alphabetical list 
of patients on the floor. On discharge it is sent to 
the office with date for follow-up, and signatures 
of the attending and the house physicians added. 
The opposite side, containing the diagnosis, notes 
the condition of the patient upon leaving. Follow- 
ing the patient’s final departure, this card accom- 
panies the patient’s chart to the record room. 

Another printed form is the patient’s number 
card which, except for the addition of name, 
service, and admission number, is a copy of the 
alphabetical card showing diagnosis, operations, 
and results. Filed numerically, it provides an easy 
method of referring back from the number to the 
name of the patient. The same result can be ob- 
tained by examining the charts on the shelves, 
filed by number, but the latter is more laborious. 
The card is also used in posting numbers of 
patients to their respective disease and operation 
sheet in the diagnosis index book to be described 
later. Where an autopsy has been made a brief 
summary of findings is made on this same 
card. 

The clinical chart consists of the usual first 
history sheet, continuation history sheets, temper- 
ature, laboratory, X-ray, electrocardiograph, 
basal metabolism, anesthesia, daily nurses’ notes, 
and other special sheets. The first history has its 
genesis in the admitting room and is filled out in 
the same way and at the same time as the 
patient’s alphabetical card is prepared and fol- 
lows almost the same phraseology. Space is also 
provided for a succinct medical history, progress, 
results, and unusual features. The back is 
identical with the patient’s alphabetical card. 
When finally indexed, bound, and checked, the 
chart is filed on the history shelf numerically. By 
referring to the alphabetical index, the number is 
obtained for reference to the shelves. 

An open check list is kept in the record room as 
to daily admissions, to serve as reminder of in- 
complete charts. Likewise, the daily list of dis- 
charges is kept in the record room and is used to 
check charts, which must come to the record 
room the day after the patient is discharged. In 
case of the patient’s death the chart must first go 
to the autopsy room. 

The index of diagnoses is kept in a loose-leaf 
binder containing superimposed sheets in step 
formation so that name of the disease is clearly 
visible at the bottom of each one. On the sheets 
are listed the cases, according to admission num- 
ber, which belong under a particular diagnosis. 
Cases resulting in death are listed in red ink. The 
diagnostic index is tabbed to correspond with the 
nomenclature book. Within are individual loose 











660 SURGERY, GYNECOLOGY AND OBSTETRICS 


leaves, one for each diagnosis and one for each 
operation in each section. Such data as the re- 
corded diagnosis, the patient’s admission number, 
name, service from which discharged, name of 
surgeon, and soonare listed. For detailed study the 
numbers refer investigators to the bound charts. 

Since all cases of a particular condition, such as 
bronchopneumonia, are listed on one sheet, ir- 
respective of other diagnoses that may have been 
made at the same time, physicians can readily 
study a single disease. Combinations of disease 
can be studied with equal facility by referring to 
the numbers, which, when they refer to the same 
page, show that a combination existed. 

When the history and the patient’s alphabetical 
card have been received in the record room the 
follow-up card is prepared. To note the borrowing 
of charts from the record room for follow-up or 
other purposes a “request for chart”’ card must be 
filled out and filed in the record room until the 
chart is returned. 


THE ORGANIZATION OF THE RECORD 
DEPARTMENT 


Paut H. Fester, Minneapolis: Every record 
in the hospital pertaining to a patient belongs in 
the record department, whether social, admission, 
financial, or other. The information clerks in the 
University of Minnesota Hospitals are engaged 
under the classification system of the University. 
They work with a budget; for instance, a single 
person earning $900 a year would be admitted to 
the hospital or outpatient department without 
question. If patients happen to come above the 
line of the budget they are referred to a trained 
admission officer, and if there is a social problem 
they are referred to the social service depart- 
ment. The social worker has nothing to do with 
the financial arrangements, but reports her find- 
ings to the admission officer who also happens to 
be a social worker. 

Just below the main floor is the central record 
room and on the other side of it the central 
pharmacy. This is the only place where records 
can be found, or where prescriptions can be filled. 
Everybody must be kept out of the record room, 
with the exception of doctors for whom a special 
room is provided. Next to this room is a staff 
room for departmental conferences. 

When a patient comes in for admission, records 
are checked to see if this patient has been in the 
hospital previously. In case of re-admission the 
old records are found and sent up to the record 
department. The doctor knows nothing about the 
patient’s financial ability; this is coded to indicate 
the classification in the budget. 





Each patient has a complete physical examina- 
tion. In order to get good records it was necessary 
to have one doctor, who was paid by the ad- 
ministration of the hospital, to examine patients 
on admission. Under him are fellows, internes, 
medical students, and clerks. There are 20 small 
examining rooms, used as an admission depart- 
ment in the morning and medical dispensary in the 
afternoon. The interne makes an admission not« 
with any statement desired as to diagnosis. He is 
not required to make a diagnosis but is expected 
to follow the patient through the service to se 
what happens to his statement of opinion. 

Next to the admission department is th 
clinical laboratory and the X-ray department 
The laboratories should be under the direction © 
one person. It may not be necessary in the teach 
ing hospital but in most hospitals it would be 
There is a room where internes do their work o 
the floor, also a small laboratory unit for then 

A most important part of the record is th: 
progress note—the hardest part to secure. Thi 
interne should be responsible for seeing that thes 
notes are made. The record librarian should | 
very much interested in seeing if a consultatio 
was requested and promptly secured. 

The most important single activity in conne 
tion with the development of good records is thi 
clinical conference. Here a summary of the case- 
to be discussed is taken up two or three at a tim: 
The most startling fact brought out from a grou) 
study of deaths from pernicious anemia was that 
because certain chemical and laboratory ex 
aminations were not made in the records, very 
good data could not be obtained. Every record 
in this department is studied by the staff each 
week before it is filed. 

In the record room there is a place for each 
doctor’s charts. The internes, fellows, and the 
chiefs all have charts. When a patient is dis 
charged the doctor must come to the record room 
and dictate his summary in the dictaphone. !n 
order to get a good summary the staff member is 
required to write a letter to the doctor sending \1 
every patient. 

The hospital nomenclature is coded and the 
record punched accordingly. Thus if the doctor 
wanted all the patients with a particular disea-c, 
No. 11226, for instance, the cards would be pla: «« 
in a machine and every card of patients with t!vat 
particular disease would drop out. 


THE CENTRALIZATION OF MEDICAL STATISTI 
IN THE RECORD DEPARTMENT 


Mary H. Newton, B.A., R.N., Pittsburgh: 
The advantages of centralization of records arc to 














assist the medical staff by relieving them of detail 


ind making information on a particular patient 
readily accessible and to assist the institution by 
having in one place all information needed for 
‘eports, questionnaires, etc. The records depart- 
ment by being cognizant of the activities of all the 
other departments has aptly been called the index 
finger on the pulse of the hospital. 

Information about the census of the hospital is 
obtained by means of a census sheet which each 
‘loor or division keeps for 24 hours beginning at 
midnight. These sheets, which contain the names 
of patients admitted, discharged, died, or trans- 
ferred, are collected by the night supervisor who 
turns them into the general office where they are 
checked and then sent to the record department. 

The record department receives each morning 
from the general office the cards for the patients 
admitted the previous day, from which are taken 
all data necessary for the patients’ register. The 
cards are then returned to the general office for 
use in billing. When the patient is discharged the 
register is completed with diagnosis, condition on 
discharge, date of discharge, and file number. A 
record room card is also made out on admission 
of patients, with provisional diagnosis and opera- 
tion, if any. 

The operating room and delivery room make 
out slips for each of their patients with the name, 
surgeon or obstetrician, assistant, anesthetic, 
anesthetist, method of procedure used, and these 
are collected each morning for use in filling out the 
surgical register and birth book. A list of opera- 
tions scheduled for the day is sent in each morning 
and the record stenographer writes up all opera- 
tions which are dictated to her as the surgeon is 
closing the incision. These reports are checked 
with the slips from the operating room and the 
operations are then entered in the surgical 
register and on the card of the patient operated. 
The stenographer also writes the requisitions for 
pathological examinations of tissues. 

In the emergency room there is a book of per- 
forated sheets with carbons for reports on 
patients. If a patient is admitted to the hospital 
the report is sent to him so that the attending 
doctor may know what was done in the emergency 
ward. The remaining reports are brought to the 
record department each morning and segregated. 
lf a patient had first aid only, a report is sent to 
the general office for billing but if he must return 
to the dispensary for further treatment a report 
is sent there. If the case is an industrial acci- 
dent, a form letter is sent to the employer asking 
authorization for treatment and the first aid re- 
port is sent to the compensation clinic. Upon dis- 
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charge of the patient, the report is filed in the 
record room. 

X-ray films are filed in the record office in a 
steel case with outside vent and are cross indexed 
as to date, name, and view. Electrocardiograms 
are kept here and are listed according to the 
pathology. A card index of basal metabolic rates 
shows rates for the different dates and variations 
in weight, pulse, blood pressure, and date of 
thyroidectomy, if any. Each of these depart- 
ments sends monthly reports to the record office 
listing the number of various examinations and 
treatments. When a diagnosis of infectious dis- 
ease is made, the interne reports it to the record 
department and it is in turn reported to the city, 
which necessitates that the statistician keep in- 
formed as to municipal laws. 

The matter of consultation requests has 
caused the staff some difficulty. We have now 
instituted a rule which provides that the physician 
in charge fill out a consultation request that is at- 
tached to the patient’s record. The interne or the 
nurse immediately telephones it to the record 
room and it is our responsibility to see that the 
consultant is notified as soon as possible. 

Each year the medical staff sends a list of their 
members, with their associates and assistants and 
the months they will serve. In case of a change of 
service it is the duty of the record office to notify 
the men who are coming. Likewise, a list of in- 
terne changes is sent to the departments. Each 
interne keeps a record of work he has done and 
these cards are turned in to the department 
weekly. Dispensary records come under super- 
vision of the records department just as those of 
the hospital and a monthly report of the work 
done is rendered. 

Birth certificates from the obstetrical depart- 
ment are checked over before mailing them to the 
city, and the date of mailing is entered in the 
birth book. The medical statistician must be 
familiar with the exact rules of the Bureau of Vital 
Statistics so that the death certificates will be 
filled out properly. 


THE ROLE OF THE STUDENT NURSE IN THE 
CLINICAL RECORD 


Mary MERRILL, Williamsport: A chart is the 
doctor’s most important means of reviewing the 
condition of his patient between visits. But a 
great many doctors completely ignore charts be- 
cause they know that the information contained 
in them is exactly the same as it has been for 
several days. 

One of the main factors to be considered when 
charting is differentiation between symptoms 
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which are always present in a case of the kind for 
which the nurse is caring, and those which are new 
and unusual. General symptoms are the basis for 
correct diagnosing and unusual ones predispose to 
complications. 

It frequently happens that the nurse carries out 
all treatments very precisely but her powers of ob- 
servation are not cultivated enough for her to 
note the effects of such treatment. Therefore, 
when the doctor reads the chart he notes that the 
treatments were given but no reaction is stated. 
Statements recorded should be brief but should 
contain all information necessary to enable the 
doctor to judge the patient’s condition. It is un- 
necessary to chart routine work such as “morning 
care,” “regular diet.”” But just what the patient 
ate is important. “ Dressing changed’”’ is meaning- 
less, but information as to the discharge, the ap- 
pearance of the incision, antiseptics used in 
cleansing the wound, etc., are valuable notations. 

Although it will be no small task to impress 
students with the necessity for a complete, con- 
cise chart, the latter type can be written just as 
easily as routine ones. 


CASE RECORDS AND CLINICAL CONFERENCES 


Irvin D. Metzcer, M.D., Pittsburgh: Great 
clinicians and surgeons have advanced because 
they studied not alone each case as it appeared, 
but also because they collected data by systematic 
records of cases so as daily to amplify their own 
knowledge as well as that of the profession in 
general. 

One of the virtues of case records lies in the fact 
that notation of an idea helps to stabilize it. 
Furthermore, successful hospital care of patients 
today means co-operative work. The pathologist, 
the radiologist, the anesthetist, the dietitian and 
other hospital aids must have at hand accurate 
data secured by others in order to serve in- 
telligently. Because of their gravity, hospital 
cases frequently necessitate interdepartmental 
consultations. All these factors demand careful 
records. 

From experience as inspector of hospitals the 
following observations relative to case records 
have been gleaned: 


1. The record pack should contain all the essential 
printed forms, in separate sheets, which the type of case 
requires. 

2. Notations should be clearly legible, written in ink in 
long hand. Typed records though quickly legible, lack 
fixation of responsibility and the vital interest of first-hand 
script. 

3. Historical and physical examinations when noted in 
the records should be concerned only with fact finding. If 
taken by an assistant they should be carefully read and 


corrected by the chief before tentative diagnosis is noted 
All should be signed by the clinician making the record and 
countersigned by the chief immediately after he ha 
verified the same in conference with his interne. 

4. All orders must be written and signed by the chief « 
by his assistant at his suggestion. No nurse should be e: 
pected to execute unwritten orders. Telephone orders 
should be given to the resident or interne and noted by hi: 
and likewise all inquiries from the chief concerning t] 
patient should be made of the physician responsible for t} 
case during the chief’s absence. 

5. Progress or clinical notes should be made daily 
possible. They should record any significant clini 
change, should be consistent with the orders, and give « 
sane reason for any change in treatment, likewise th: 
should be consistent in themselves and portend the uli 
mate outcome of the clinical course. 

6. Inclosing the record upon discharge of the patient «! 
least three considerations should be noted: 

a. General condition of the patient, observed afte: 
thorough examination upon discharge. 

b. Condition of the part treated in a concise staten: 
rather than in such obsolete terms as “improved” 
“unimproved.” 

c. Disposition of patient as to further treatment a 
instruction as to time he shall report for care. 

7. Requisitions for special investigations and for « 
sultations should be made on special sheets, should « 
lineate the suspected ailment and provide room for repo: 
The latter should be signed by the person responsible. ‘I 
order for the special examinations should be cle: 
written by the chief. 

8. Records should be frequently inspected at the } 
side by a specially trained clerk to keep them up to d 
and to see that they are complete before the patient is 
charged. Shortly after, they should be examined by a 
record committee selected by the staff from among its 
members. 

g. Records should be carefully indexed and cross 
indexed for future reference. 

10. Laboratories, likewise, should file copies of 1 
reports and specimens of their investigations. 

Such a detailed system of records may require 
the addition of a clerical staff but is fully com 
pensated for by the consciousness of having esscn- 
tial data well in hand. 

In the clinical conference we get the higher 
viewpoint which brings out individual cases in 
their proper relation to the totality of knowledge 
relative to them. All cases which have puzzled the 
clinicians, should be frankly presented and 
criticized. Every case, upon admission shoul: be 
considered as a potential subject for investigation 
in these conferences; hence records and research 
notations should be complete, exact, compre)icn- 
sive, and worthwhile. 


DISCUSSION 


Discussion of Mr. Frankel’s paper (see )uge 
561) brought out suggestions for aiding the hv spi 
tal to collect from accident cases, such as (cal- 
ing directly with the attorneys rather than «ith 
the patients, filing a lien as soon as the patient 


enters or leaves the hospital, and enactment ol 
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compulsory insurance laws in all states. Mr. 
Frankel pointed to the need for further study of 
the problem by organizations such as the Ameri- 
can College of Surgeons and the American Hos- 
pital Association. 

In the discussion of clinical records it was urged 
that the patient be seen by a doctor as soon as 
possible after entering the hospital. It was likewise 
stated that leaving completion of the history and 
physical examination records to as late as 24 hours 
after admission was not desirable. A plea was also 
made for better follow-ups. The unit system of 
keeping histories seemed to have the preference, 
according to a tally of methods used by repre- 
sentatives present. 


ROUND TABLE CONFERENCE 


Conducted by Robert Jolly, Houston, Texas: 

It was agreed that clinical records should not be 
allowed to go out of the hospital except when sub- 
poenaed, or occasionally on written permission 
from the doctor and the patient. 

The consensus regarding the problem of getting 
physicians to attend clinical conferences when 
their cases were to be taken up was that some one 
person other than the physician responsible should 
be appointed to give the synopsis or open the dis- 
cussion on every case. 

Regarding the problem of payment for blood 
transfusions, representatives of two hospitals, one 
large, the other small, stated that they paid 
donors $25 for every 500 cubic centimeters and $5 
for every additional 100 cubic centimeters, and 
that being on a full laboratory service there was no 
charge for the test or for the administration. Ina 
200 bed hospital a flat fee of $25 was charged the 
patient, which the donor received if the patient 
was able to pay. 

By way of economizing in the hospital it was 
suggested that a permanent, well paid personnel 
would be a factor. Other means offered were a 
chart showing the price of all supplies in the 
hospital so that the personnel would be impressed 
with the cost of material wasted or broken; a 
central storeroom from which is issued a sales slip 
for every article so that the charge for each ward 
can be totaled for comparison at the end of the 
month; the employment of a purchasing agent to 
be responsible for buying and disbursing of all 
materials; the securing of competitive bidding in 
the purchase of supplies; and the employment of 
an engineer to reduce the cost of repairs and 
heating. 

To increase hospital income it was suggested by 
one speaker that the educational expense be 
separated from the rest by having no training 
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school in the private hospital, by asking the school 
board to be responsible for nurse education in city 
hospitals, and by having church hospitals conduct 
their nurses’ schools as they do their other schools. 
A study of 1o hospitals made by one speaker 
showed, however, that the total cost taken in 
terms of the patient, per capita, was $2 a day for 
the 6 with training schools, and $2.53 for the 4 
hospitals with no training schools. ‘To the ob- 
jection that graduate nurses have been found ex- 
pensive or unsatisfactory it was stated that the 
fault lay in employing them on the same basis 
as student nurses, such as permitting after- 
noons off. 

Concerning direct revenue to the hospital, 
aside from that derived from charges to patients, 
it was found to be secured by popular subscrip- 
tion, from charitable organizations, from a type of 
insurance fund allowing contributors a specified 
number of days hospitalization yearly if needed, 
from patrons’ funds, from business and _profes- 
sional organizations, from tag day sales and bene- 
fits. It was agreed that medical staff members 
should support the hospital they serve by sending 
their patients to it. The growth of the small, 
unsupervised hospital or nursing home, lacking in 
control of the staff, was pointed out as a pressing 
problem. A boarding service for diabetic patients, 
a drug store in the hospital, health examinations 
and diagnostic clinics were recommended as other 
means of increasing hospital revenues. One 
speaker warned, however, that flower shops, 
barber shops, and drug stores installed in hospitals 
placed such institutions in competition with 
business. He suggested that if all community 
hospitals gave the service desired by physicians 
no need would exist for private institutions. It 
was pointed out by another speaker that some 
private hospitals, particularly in the South, hold 
regular staff conferences, have good records and in 
general have higher standards than other local 
institutions. 

The question of the charge for medical service 
to staff members and their families, hospital per- 
sonnel, and the clergy was brought up and it was 
shown that the range was all the way from free 
service to a discount of 20 per cent or less. The 
trend of opinion was that if a nurse becomes ill she 
should be allowed to choose her own doctor, but 
from the hospital staff, with the provision that her 
family doctor be allowed to see her. 

One hospital representative described a plan of 
nurse interneship by which the nurse who has just 
graduated enters a rotary service as preparation 
for the position of supervisor. In another institu- 
tion a postgraduate course was given 2 hours a 
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week for 3 months, from the standpoint of 
administration. 

It was urged that all staff appointments be 
made yearly and that every doctor sending 
patients to a hospital should have some unit part 
in the medical staff organization and meet its 
qualifications. As a further aid to harmonious 
relations, members of the courtesy staff should be 
invited to attend clinico-pathological conferences 
and other special conferences, and to use the 
hospital records for their studies. Consultations 
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in the hospital should be limited to members oi 
the active staff it was stated. 

In closing the meeting the Director of Hospital 
Activities for the College stated that the courtesy 
staff member should be given an opportunity anc 
be required to present before the staff conference 
his own cases resulting in death or other untowar: 
conditions. He stressed the need for frankness as 
a means of settling hospital problems, stating that 
sound organization would do much to preven! 
misunderstandings and controversies. 








